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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States
Department of Agriculiure and agencies of the States, usually the Agricultural Experiment Stations. In
some surveys, other Federal and local agencies also eoniribute. The Soil Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with Department of Agriculture
policies, benefits of this program are available to all who need the information, regardless of race, color,
nationsal origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1970 to 1974, Soil names and
descriptions were approved: in 1974, Unless otherwise indicated, statements in the publication refer to
conditions in the county in 1974, This survey was made cooperatively by the Soil Conservation Service
and the Purdue University Agricultural Experiment Station. It is part of the technical assistance fur.
nished 10 the Johnsen County Seil and Water Conservation District. Some funds were provided by
Johnson County through the Johnson County Soil and Water Conservation District with approval of the
Johnson County Council and the Soil and Water Conservation Commitlee, Indiana Department of
National Resources.

Soil maps in this survey may be copied without permission, but any enlargement of these maps
could cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged
maps do not show small areas of contrasting soils that could have heen shown at a larger mapping scale,

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information
that can he applied in managing farms,
woodlands, and wildlife areas; in selecting sites
for roads, ponds, buildings, and other struc-
tures; and in judging the suitability of tracts
of land for farming, industry, and recreation.

Locating soils

All the soils of Johnson County are shown
on the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond with a number on the
Index to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by symbels. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and using information

The “Guide to mapping units” can be used
to find information. This guide lists all the
soils of the county in alphabetic order by map
symbol and gives the capability classification of
each. It also shows the page where each soil is
described and gives the woodland suitability
subclass in which the soil has been placed.

Individual eclored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an

overlay over the soil map and colored to show
soils that have the same limitation or suitabil-
ity. For example, soils that have a slight limi-
tation for a given use can be colored green,
those with a moderate limitation can be colored
vellow, and those with a severe limitation can
be colored red.

Farmers and those who work with formers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the capability units.

Foresters and others can refer to the sec-
tions “Woodland management and produc-
tivity” and “Windbreaks and environmental
plantings,” where the goils of the county are
grouped according to their suitability for trees.

Wildlife managers and others can find infor-
mation about soils and wildlife in the section
“Wildlife habitat.”

Community planners and others can read
about soil properties that affect the choice of
sites for nonindustrial buildings and for recrea-
tion areas in the sections ‘“‘Engineering” and
“Recreation.”

Engineers and builders can find, under “Soil
properties,” tables that contain test data, esti-
mates of soil properties, and information about
soil features that affect engineering practices.

Scientists and others can read about the soils
in the section “Formation and classification of
the soils.”

Newecomers in the area may be especially
interested in the section ‘‘General soil map,”
where broad patterns of soils are described.
They may also be interested in the informa-
tion about the county given in the section
“Environmental factors affecting soil use.”
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SOIL SURVEY OF JOHNSON COUNTY, INDIANA

By Ralph H. Sturm, S0il Conservation Service

Fieldwork by Ralph H. Sturm, Earl E. Voss, and
Shelby H. Brownfield, Soil Conservation Service

United States Department of Agriculture, Soil Conservation
Service, in cooperation with the Purdue University
Agricultural Experiment Station

OHNSON COUNTY is in the central part of In-
diana. It has an area of 315 square miles, or
201,600 acres. The county is rectangular and extends 20
miles from north to south and 16 miles from east to
west. Franklin, the county seat and second largest city,
is located near the center of the county.

Farming is the leading oecupation. Cash-grain and
livestock farming are the major types of farming. The
main livestock program is hog and beef cattle feeding,
but there are alzso several dairy farms.

Many large and small tracts of land are being de-
veloped for nonfarm uses around the cities of Franklin
and Greenwood and along Interstate Highway 65, U.S,
Highway 31, State Highway 37, and all four-lane high-
ways. The use of soils for farming is emphasized in
this survey, but attention is also given to nonfarm uses.

How this survey was made

Soil scientists made this survey to learn what kinds
of soil are in Johnson County, where they are, and
how they can be used. The soil scientists went into the
county knowing they likely would find many soils they
already knew something about and perhaps some they
had never seen before. They observed the steepness,
length, and shape of slopes, the size of streams and
the general pattern of drainage, the kinds of native
plants or crops, the kinds of rock, and many facts
about the soils. They dug many holes to expose soil
profiles. A profile is the sequence of natural layers, or
horizons, in a soil; it extends from the surface down
into the parent material which has been changed very
little by leaching or by the action of plant roots,

The soil scientists recorded the characteristics of
the profiles they studied, and they compared these pro-
files with others in counties nearby and in places more
distant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform pro-
cedures. The soil series and the soil phase are the cate-
gories of soil classification most used in a local survey.

Soils that have profiles that are almost alike make up
a goil series. Except for allowable differences in tex-
ture of the surface layer, or of the underlying sub-

stratum, all the soils of a series have major horizons
that are similar in composition, thickness, and arrange-
ment in the profile. A soil series commonly is named
for a town or geographic feature near the place where
a s0il of that series was first observed and mapped.
Nineveh and Brookston, for example, are the names
of two soil series. All the soils in the United States
having the same series name are essentially alike in
those characteristics that affect their behavior in the
undisturbed landscape.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope,
erosion, stoniness, salinity, wetness, or other charac-
terigtic that affects their use. On the basis of such
differences, a soil series is divided into phases. The
name of a soil phase commonly indicates a feature that
affects use or management. For example, Miami silt
loam, 2 to 6 percent slopes, eroded, is one of several
phases within the Miami series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the bound-
aries of the individual soils on aerial photographs.
These photographs show woodlands, buildings, field
borders, trees, and other details that help in drawing
boundaries accurately. The soil map at the back of
this publication was prepared from aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of
some other kind that have been seen within an area
that is dominantly of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. One
such kind of mapping unit is shown on the soil map
of Johnson County. It is called a soil complex.

A 30il complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Each area of a
complex includes some of each of the two or more
dominant soils, and the pattern and proportion are
somewhat similar in all areas, The name of a soil com-
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plex consists of the names of the dominant soils, joined
by a hyphen., Crogby-Miami silt loams, 2 to 4 percent
slopes, eroded, is an example.

While a soil survey is in progress, samples of soils
are taken as needed for laboratory measurements and
for engineering tests. Laboratory data from the same
kinds of soil in other places are assembled. Data on
yields of crops under defined practices are assembled
from farm records and from fields or plot experiments
on the same kinds of soil. Yields under defined manage-
ment are estimated for all the soils,

But only part of a soil survey is done when the soils
have been named, described, and delineated on aerial
photographs and when the laboratory data and other
data have been assembled. The mass of detailed infor-
mation then needs to be organized so that it is readily
available to different groups of users, among them
farmers, managers of woodland, engineers, planners,
developers and builders, homebuyers, and those seek-
ing reereation.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others, then ad-
just the groups according to the results of their studies
and consultation. Thus, the groups that are finally
evolved reflect up-to-date knowledge of the soils and
their behavior under present methods of use and man-
agement.

General soil map for broad
land use planning

The general soil map at the back of this survey
shows, in color, the soil associations in the survey
area. A soil association is a landscape that has a dis-
tinctive pattern of soils in defined proportions. Typ-
ically it consists of one or more major soils and some
minor soils. It is named for the major soils. The soils
in an association can occur in other associations but
in a different pattern.

A map showing soil associations is useful to people
who want to compare different parts of that area, or
who want to find suitable sites for a certain kind of
land use. Such & map is a useful general guide for
broad planning on a watershed, a wooded tract, or a
wildlife area or for broad planning of recreation fa-
cilities, community developments, and engineering
works. It is not a suitable map for detailed planning
for management of a farm or field or for selecting a
gite for a road or building or other structure, because
the soils within an association ordinarily vary in
slope, depth, stoniness, drainage, and other character-
istics that affect their management.

Soil associations and delineations on the general
goil map in this soil survey do not fully agree with
those of the general soil maps of adjacent counties
previously published. Differences in the maps are a
.result of improvements in the classification of =oils,
particularly in the modifications or refinements in soil

series concepts. In addition, the maps have become
more precise and detailed because their use has ex-
panded in recent years. Still another difference is
caused by the range in slope that occurs in the soil
associations of different surveys,

The soil associations in this survey area have been
grouped into general kinds of landscapes for broad
interpretative purposes. Each of the broad groups and
the soil associations in it are described on the following
pages.

Well drained to somewhat poorly drained, nearly
level soils on bottom lands, subjeet 10 flooding

The two associations in this group are along the
major streams and creeks in the county. These are
nearly level soils that formed in loamy alluvium. They
are subject to flooding.

1. Genesee-Shoals-Ross association

Well drained and somewhat poorly drained, deep, near-
ly level soils that formed in loamy olluvium

This association is on flood plains of rivers and
creeks, It occupies about 4 percent of the county. This
association is approximately 40 percent Genesee soils,
20 percent Shoals soils, 6 percent Ross soils, and 34
percent minor soils,

Genesee soils are nearly level and well drained. They
are mostly adjacent to river or creek channels. The
surface layer is dark grayish brown loam about 8
inches thick. The underlying material is dark brown
friable silt loam in the upper 9 inches; in the next 13
inches it is dark yellowish brown friable heavy silt
loam; and in the 10 inches below that it is brown fri-
able heavy silt loam. Below a depth of 40 inches it is
%rellowish brown stratified loam, loamy sand, and sandy
oam,

Shoals soils are nearly level and somewhat poorly
drained. They are in low swales, pockets, or narrow
drainageways of bottom lands. The surface layer is
dark grayish brown silt loam about 8 inches thick.
The underlying material is mottled, grayish brown,
friable silt loam in the upper 5 inches: in the next 12
inches it is mottled, pale brown, friable heavy silt loam ;
and in the 10 inches below that it is mottled, grayish
brown, friable loam. Below a depth of 35 inches it is
mottled, yellowish brown, stratified silt loam, loam, and
sandy loam.

Ross soils are nearly level and well drained. They
are mostly between Genesee soils and upland or terrace
soils. The surface layer is about 36 inches thick. It is
very dark grayish brown friable loam in the upper
22 inches and very dark brown friable light sandy
clay loam in the lower 14 inches. The underlying ma-
terial is stratified dark yellowish brown light sandy
clay loam in the upper 13 inches; below that it is brown
sandy loam.

The minor soils in this association are Eel and Sloan
soils. The moderately well drained Eel soils are adja-
cent to, but slightly lower than, Genesee soils, and the
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very poorly drained Sloan soils are in ponded old
channels,

Genesee and Ross soils are well suited to farming.
If adequately drained, Shoals soils are also well suited
to farming. All crops are subject to damage from
flooding. Because of flooding, soils of this association
have severe limitations for most nonfarm uses.

This association is used mainly for farming. Corn
and soybeans are the principal crops. Small grain is
subject to water damage unless the areas where it is
grown are protected from flooding or are only occa-
sionally flooded. Some narrow areas adjacent to the
streams, some low and wet areas along channels of
meandering streams, and some irregularly shaped
small areas are in woodland or grass.

2. Genesee-Eel association

Well drained and moderately well drained, deep, neqr-
ly level soile that formed in loamy alluvium

This_association is on flood plains of rivers and
creeks[ (fig. 1)] It occupies about 4 percent of the
county.

This association is approximately 50 percent Genesee
soils, 30 percent Eel soils, and 20 percent minor soils.

Genesee soils are nearly level and well drained. They
are mostly on bottom lands of rivers and the larger
creeks. The surface layer is dark grayish brown loam
about 8 inches thick. The underlying material is dark
brown, friable gilt loam in the upper 9 inches; in the

next 13 inches it is dark yellowish brown, friable
heavy silt loam; and in the 10 inches below that it is
brown, friable heavy silt loam. Below a depth of 40
inches it is yellowish brown stratified loam, loamy
sand, and sandy loam.

Eel soils are nearly level and moderately well
drained. They are mostly in narrow drainageways of
the bottom lands of large rivers and narrow meander-
ing creeks. The surface layer is dark grayish brown
gilt loam about 8 inches thick., The underlying mate-
rial is brown friable silt loam in the upper 9 inches;
in the next 9 inches it is mottled, brown, friable loam;
and in the 14 inches below that it is mottled, brown,
friable silt loam. Below a depth of 40 inches it is
mottled, dark grayish brown, stratified loam and sandy
loam.

The minor soils in this association are Shoals and
Sloan soils. The somewhat poorly drained Shoals soils
and the very poorly drained Sloan soils are in low
areas of bottom lands, farthest from river and creek
channels.

Genesee and Eel soils are well suited to farming,
but crops are subject to damage from flooding. Because
of flooding, these soils have severe limitations for most
nonfarm uses.

This association is used mainly for farming. Corn
and soybeans are the principal crops. Cash-grain farm-
ing is the major farm enterprise. Small grain is sub-
ject to water damage unless the areas where it is grown
are protected from flooding or are only occasionally

Figure 1.—Typical pattern of soils and underlying material in the Genesee-Eel

association,
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flooded. Some small narrow areas adjacent to the
streams, some low and wet areas along channels of
meandering streams, and some irregularly shaped
small areas are in woodland or grass.

Well drained, nearly level to moderately sloping
soils on terraces

The two associations in this group are scattered
throughout the county. Most areas are adjacent to
nearly level soils on bottom lands. The soils formed in
loamy outwash over gravelly sand and sand. Slope is
dominantly nearly level and gently sloping but ranges
to moderately sloping along terrace breaks.

3. Fox-Ockley-Nineveh association

Well drained, nearly level to moderately sloping soils
that formed in loamy outwash; moderately deep and
deep over stratified sand and gravel

This association is on broad outwash plains and
terraces adjacent to larger bottom lands. It occupies
about 2 percent of the county. This association is ap-
proximately 50 percent Fox soils, 20 percent Ockley
soiis, 10 percent Nineveh soils, and 20 percent minor
soils.

Fox soils are nearly level to moderately sloping,
moderately deep over sand and gravelly sand, and well
drained. They are on broad, irregularly shaped flats
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and on the side slopes of drainageways, on knolls, and
on breaks onto bottom lands. The surface layer is dark
grayish brown loam about 8 inches thick. The subsoil
is 26 inches thick. In the upper 7 inches it is dark
brown, firm sandy clay loam; in the 5 inches below
that it is dark brown, firm gravelly sandy clay loam;
and in the lower 7 inches it is reddish brown, firm
gravelly sandy clay loam. The underlying material, to
a depth of 60 inches, is pale brown and very pale
brown stratified gravelly loamy sand and sand.

Ockley soils are nearly level and gently sloping, deep,
and well drained. They are on broad irregularly shaped
flats, on short side slopes, and on low knolls. The sur-
face layer is dark grayish brown and dark brown loam
about 11 incheg thick. The subsoil is 39 inches thick.
In the upper 6 inches it is dark brown, friable heavy
loam; in the next 5 inches it is dark brown, firm clay
loam; in the 14 inches below that it is dark brown,
firm sandy clay loam; in the next 7 inches it is brown,
friable light sandy clay loam; and in the lower 7 inches
it is dark brown, firm gravelly lecam. The underlying
material, to a depth of 60 inches, iz brown stratified
gravelly sand and fine sand.

Nineveh soils are nearly level, moderately deep over
sands and gravel, and well drained. They are on broad
irregularly shaped flats. The surface layer is very dark
grayish brown loam about 8 inches thick. The subsur-
face layer is dark brown friable light clay loam 7
inches thick. The subsoil is 21 inches thick., In the

Figure 2.—Typical pattern of soils and underlying material in the Ockley-Fox association.
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upper 12 inches it is dark brown, firm clay loam; in
the rniext 5 inches it is dark brown, firm gravelly clay
loam; and in the lower 4 inches it is dark reddish
brown, firm gravelly loam. The underlying material,
to a depth of 60 inches, is stratified very coarse sand
and fine gravel. '

The minor soils in this association are Westland
soils, They are very poorly drained soils in narrow
drainageways,

Nineveh and Ockley soils are well suited to farming.
Fox soils are suited to all crops commonly grown in
the county. Most gravel and sand pits are in areas of
Fox soils; some gravel and sand pits are in areas of
Ockley scils. Soils of this association have only slight
limitations for most nonfarm uses.

This association is used mainly for farming. Corn,
soybeans, and wheat are the principal crops. Cash-
grain farming is the major farm enterprise.

4. Ockley-Fox association

Well drained, nearly level to moderately sloping soils
that formed in loamy outwash; deep and moderately
deep over stratified sand and gravel

Thiz association is on breoad outwash_plains and
terraces adjacent to larger bottom lands| (fig. 2).| It
occupies about 5 percent of the county. THiS associa-
ticn is approximately 60 percent Ockley soils, 30 per-
cent Fox soils, and 10 percent minor soils,

Ockley aoils are nearly level and gently sloping, deep,
and well drained. They are on broad irregularly shaped
flats, short side slopes, and low knolls that characterize
the association. The surface layer is dark grayish
brown and dark brown loam about 11 inches thick.
The subsoil is 39 inches thick. In the upper 6 inches it
is dark brown, friable heavy loam; in the next 5 inches
it is dark brown, firm clay loam; in the 14 inches below
that it is brown, firm sandy clay loam; in the next 7
inches it is dark brown friable light sandy clay loam;
and in the lower 7 inches it is dark brown firm gravelly
loam. The underlying material, to a depth of 60 inches,
is brown stratified gravelly sand and fine sand.

Fox soils are nearly level to moderately sloping,
moderately deep over sand and gravelly sand, and well
drained. They are on broad, irregularly shaped flats
and on the side slopes of drainageways, on knolls, and
on breaks onto bottom lands. The surface layer is dark
grayish brown loam about 8 inches thick. The subsoil
is 26 inches thick. In the upper 7 inches it is dark
brown, firm loam; in the next 7 inches it is dark brown,
firm sandy clay loam; in the 5 inches below that it is
dark brown, firm gravelly sandy clay loam; and in the
lower 7 inches it is reddish brown, firm gravelly sandy
clay loam. The underlying material, to a depth of 60
inches, is pale brown or very pale brown stratified
gravelly loamy sand, gravelly sand, or sand.

The minor soils in this association are Genesee,
Sleeth, Whitaker, Rensselaer, and Westland soils. The

well drained Genesee soils are in the major drainage--

ways. The somewhat poorly drained Sleeth and Whit-
aker soils and the very poorly drained Rensselaer and
Westland soils are in shallow drainageways scattered
through the asgociation.

Ockley soils and the nearly level Fox soils are well

suited to farming. If erosion is adequately controlled,
the gently sloping and moderately sloping Fox soils
are also well suited to farming. Droughtiness is the
major limitation to use of the moderately deep Fox
soils, which are droughty during the latter part of the
growing season. Ockley soils and the nearly level and
gently sloping Fox soils have only slight limitations
for most nonfarm uses, but the moderately sloping
Fox soils have moderate limitations.

This association iz used mainly for farming. Corn,
wheat, and soybeans are the principal crops. Cash-
grain farming is the major farm enterprise. Some
areas along State Highway 37 are used for urban
development.

Very poorly drained and somewhat poorly
drained, nearly level and gently sloping soils on
terraces and uplands

The three associations in this group are in scattered
areas throughout the county. The soils formed mainly
in loamy outwash over gravelly sand and sand or in a
thin silty layer and the underlying glacial till. Slope
is dominantly nearly level. Gently sloping soils are of
minor extent.

5. Rensselaer-W hitaker association

Very poorly drained and somewhat poorly drained,
deep, nearly level soils that formed in loamy outwash
over stratified silty, loamy, and sandy sediments

This association is on outwash plains and terraces
and in old glacial sluiceways It cccupies about
6 percent of the county. This association is approxi-
mately 65 percent Rensselaer soils, 25 percent Whit-
aker goils, and 10 percent minor soils.

Rensselaer soils are nearly level and very poorly
drained. They are in broad and narrow depressions.
The surface layer is silty clay leam about 14 inches
thick. It is very dark grayish brown in the upper part
and very dark gray in the lower part. The subsoil is
28 inches thick. In the upper 11 inches it is mottled,
dark gray, firm silty clay loam; in the next 11 inches
it is mottled, olive gray, firm silty clay loam; and in
the lower 6 inches it is mottled gray and yellowish
brown, firm loam. Between depths of 42 and 49 inches
the underlying material is mottled gray and yellowish
brown sandy loam. Below this, to a depth of 60 inches,
the underlying material is gray, stratified sandy loam
and sand.

Whitaker soils are nearly level and somewhat poorly
drained. They are on slightly higher flats and ridges
within the broad and narrow depressions occupied by
Rensselaer soils, The surface layer is dark grayish
brown silt loam about 8 inches thick. The subsurface
layer is pgrayish brown silt loam 4 inches thick. The
subsoil is 32 inches thick. In the upper 4 inches it is
mottled, brown, friable loam; in the next 14 inches it
is mottled, dark grayish brown, firm clay loam; in the
lower 6 inches it is mottled, grayish brown, friable
loam. Between depths of 44 and 46 inches the under-
lying material is mottled, grayish brown, fine sandy
loam. Below this, to a depth of 60 inches, the under-
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Figure 3.—Typical pattern of seils and underlying material in the Rensselaer-Whitnker association.

lying material is dark grayish brown, yellowish brown,
light brownish gray, pale brown and light gray strati-
fied silt loam, fine sand, and coarse sand. .

The minor soils in this association are Fox, Ockley,
Sleeth, and Westland soils. The well drained Fox and
Ockley soils are on the high, broad outwash plains and
terraces adjacent to the sluiceways. The somewhat
poorly drained Sleeth soils and the very poorly drained
Westland soils are intermingled with Rensselaer and
Whitaker soils in some areas.

If adequately drained, Rensselaer and Whitaker soils
are well suited to farming. Because of wetness, they
have severe limitations for most nonfarm uses.

This association is used mainly for farming. Corn
and soybeans are the principal crops. Small acreages
are used for small grain and meadow. Cash-grain
farming, hogs, and feeder cattle are the major farm
enterprises,

6.  Westland-Sleeth association

Very poorly drained and somewhat poorly drained,
deep, nearly level soils that formed in loamy outwash
over stratified sand and gravel

This association is on outwash plains and terraces
and in old glacial sliiceways. It oceupies about 6 per-
cent of the county. This association is approximately
60 percent Westland soils, 30 percent Sleeth soils, and
10 percent minor soils.

Westland soils are nearly level and very poorly
drained. They are in broad and narrow depressions.
In some places the depressions are about one-half mile
wide. The surface layer is black clay loam sbout 15
inches thick. The subsoil is 33 inches thick.. In the
upper 6 inches the subsoil is mottled, dark gray, firm
clay loam; in the next 11 inches it is mottled, dark
grayish brown, firm clay loam; in the 6 inches below
that it is mottled, gray, firm clay loam; and in the
lower 10 inches it is mottled, dark gray, firm gravelly
clay loam. The underlying material, to a depth of 60
inches, is stratified gray sandy loam, gravelly sand,
and sand.

Sleeth soils are nearly level and are somewhat poorly
drained. They are mostly on slightly higher flats and
knolls within areas of the Westland soils. The surface
layer is dark grayish brown loam about 9 inches thick.
The subsurface layer is grayish brown, friable loam
4 inches thick. The subsoil is 85 inches thick. In the
upper 4 inches the subsoil is mottled, yellowish brown,
friable loam; in the next 10 inches it is yellowish brown
and grayish brown, firm clay loam; in the 9 inches
below that it is mottled, grayish brown, firm gravelly
clay loam; in the next 8 inches it is mottled, dark gray,
friable gravelly clay loam; and in the lower 4 inches
it is dark gray, friable gravelly clay loam. The under-
lying material, to a depth of 60 inches, is light gray
stratified coarse sand and fine gravel.
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Figure 4.—Typicsl pattern of soils and underlying materinl in the Crosby-Brookston association,

The minor soils are Fox, Ockley, Rensselaer, and
Whitaker soils. The well drained Fox and Ockley soils
are on the high outwash plains and terraces adjacent
to depressions or on isolated knolls. The very poorly
drained Rensselaer soils and the somewhat poorly
drained Whitaker soils are intermingled with West-
land and Sleeth soils in some areas.

If adequately drained, Westland and Sleeth soils are
well suited to farming. Because of wetness, they have
severe limitations for most nonfarm uses.

This association is used mainly for farming. Corn
and soybeans are the principal crops. Small acreages
are used for small grains and meadow. Cash-grain
farming, hogs, and feeder cattle are the major farm
enterprises,

7. Crosby-Brookston association

Somewhat poorly drained and very poorly drained,
deep, nearly level and gently sloping soils that formed
in a thin silty layer and underlying glacial till

This association is on gently undulating till plains
in the uplands| (fig. 4) | It occupies about 32 percent of
the county. This association is approximately 54 per-
cent Croshy soils, 34 percent Brookston soils, and 12
percent minor soils.

Crosby soils are nearly level and gently sloping and
gsomewhat poorly drained. They are on higher, irregu-
larly shaped flats and low knolls, The surface layer is
grayish brown silt loam about 8 inches thick. The sub-
surface layer is dark grayish brown silt loam 5 inches
thick. The subsoil is 23 inches thick. In the upper 6
inches the subsoil is mottled, grayish brown, firm clay
loam; in the 11 inches below that it is mottled, brown,
firm clay loam; and in the lower 6 inches it is mottled,
yellowish brown, firm loam. The underlying material,
to a depth of 60 inches, is mottled yvellowish brown
and pale brown loam.

Brookston soils are nearly level or depressional and
very poorly drained. They are in depressions or narrow
shallow drainageways. The surface layer is silty clay
loam about 17 inches thick. It is black in the upper part
and very dark gray in the lower part. The subsoil is
29 inches thick. In the upper 5 inches it is mottled, dark
gray, firm clay loam; in the next 8 inches it is mottled,
gray, firm clay loam; and in the lower 16 inches it is
mottled brownish yellow and light gray, firm clay
loam. The underlying material, to a depth of 60 inches,
is mottled light gray and brownish yellow loam.

The minor soils in this association are Miami, Eel,
Genesee, and Shoals soils. The well drained Miami
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Figure 5.—A soil pattern of light colored, somewhat poorly drained Crosby silt loam and dark colored, very poorly drained Brook-
ston silty clay loam.

soils are on the side slopes of knolls and the larger
drainageways; the moderately well drained Eel soils,
the well drained Genesee soils, and the somewhat poor-
ly drained Shoals soils are on the bottom lands of these
drainageways.

If adequately drained, Croshy and Brookston soils
are well suited to farming| (fig. 5)|. Because of wetness,
they have severe limitations for most nonfarm uses.

This association is used mainly for farming, Corn
and soybeans are the principal crops. Small acreages
are used for small grains and meadow. Cash-grain
farming, hogs, and feeder cattle are the major farm
enterprises. Some areas in the northern part of the
county are used for urban development.

Well drained and somewhat poorly drained, nearly
level to moderately steep soils on uplands

The two associations in this group are in scattered
areas throughout the county. The soils formed in a
thin silty layer and the underlying glacial till. Slope

is dominantly nearly level and gently sloping, but
ranges to moderately steep on the sides of drainage-

WAays.
8. Miami-Fincastle association

Well drained and somewhat poorly drained, deep,
nearly level to moderately steep soils that formed in
a thin to thiek silty layer and underlying glacial till

This association is on moderately dissected, silt-
mantled till plains between bottom lands and gently
undulating till plains in the uplands. It occupies about
7 percent of the county. This association is approxi-
mately 60 percent Miami soils, 20 percent Fincastle
soils, and 20 percent minor soils.

Miami soils are gently sloping to moderately steep
and are well drained. They are on the sides of deep
ravines and drainageways that characterize the associ-
ation. The surface layer is dark grayish brown silt
loam about 7 inches thick, The subsurface layer is
brown, friable silt loam 3 inches thick. The subsoil is
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24 inches thick. In the upper 4 inches it is a mixture of
dark yellowish brown, firm light silty clay loam and
brown, firm silt loam: in the next 16 inches it is dark
yellowish brown, firm clay loam; and in the lower 4
inches it is a mixture of brown and dark yellowish
brown, firm light clay loam. The underlying material,
to a depth of 60 inches, is pale brown loam,

Fincastle soils are nearly level and gently sloping
and somewhat poorly drained. They are on narrow flat
ridgetops and on moderafely broad flats that adjoin
and lead to the flat ridgetops. The surface layer is dark
grayish brown loam about 7 inches thick. The sub-
surface layer is grayish brown silt loam 5 inches thick.
The subsoil is 33 inches thick. In the upper 11 inches
it is mottled, brown, firm light silty clay loam; in the
next 10 inches it is mottled, yellowish brown, firm
silty clay loam; and in the lower 12 inches it is mottled,
dark yellowish brown, firm clay loam. The underlying
material, to a depth of 60 inches, is mottled light
brownish gray and brownish yellow loam.

The minor soils in this association are Eel, Genesee,
Hennepin, and Shoals soils. The moderately well
drained Hennepin scils are on the steepest parts of
side slopes adjacent to the bottom lands.

If erosion is adequately controlled, the gently slop-
ing and moderately sloping Miami soils are well suited
to farming. If adequately drained, the nearly level

Fincastle soils are also well suited to farming. The
strongly sloping and moderately steep Miami soils
are best suited to pasture and woodland; they have
severe limitations for most nonfarm uses. Because of
wetness and slow permeability, the nearly level Fin-
castle soils also have severe limitations for most non-
farm uses, but the gently sloping and moderately slop-
ing Miami soils have only moderate limitations.

This association is used mainly for farming. Corn
and soybeans are the principal crops. Cash-grain farm-
ing is the major farm enterprise. If low areas are not
adequately drained, winter grain is often damaged by
ponded water. Some small areas are too wet for crops
and are used for pasture. The steeper soils are used
for permanent pasture or woodland.

9, Crosby-Miami association

Somewhat poorly drained and well drained, deep, near-
ly level to moderately steep soils that formed in @ thin
silty layer and underlying glaciol till

This association is on slightly dissected till plains
on uplands adjacent to broad, nearly level and gently
sloping ground moraines i; fié. 6) It cccupies about
28 percent of the county. This association is approxi-

mately 60 percent Crosby soils, 30 percent Miami soils,
and 20 percent minor soils.
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Figure 6.—Typical pattern of soils and underlying material in 1he Croshy-Miami association.
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Crosby soils are nearly level and gently sloping and
somewhat poorly drained. They are on irregularly
shaped flats and ridgetops. The surface layer is grayish
brown silt loam about 8 inches thick., The subsurface
layer iz dark grayish brown silt loam 5 inches thick.
The subsoil is 23 inches thick. In the upper 6 inches
it is mottled, grayish brown, firm clay loam; in the
next 11 inches it is mottled, brown, firm clay loam;
and in the lower 6 inches it is mottled, yellowish brown,
firm loam. The underlying material, to a depth of 60
inches, is mottled yellowish brown and pale brown
oam.

Miami soils are gently sloping to moderately steep
and well drained. They are on side slopes and tops of
hills and knolls that characterize the area. The surface
layer is dark grayish brown silt lcam about 7 inches
thick. The subsurface layer is brown, friable silt loam
3 inches thick., The subsoil is 24 inches thick. In the
upper 4 inches it is a mixture of dark yellowish brown,
firm light silty clay loam and brown, firm silt loam;
in the next 16 inches it is dark yellowish brown, firm
clay loam; and in the lower 4 inches it is a mixture of
brown and dark yellowish brown, firm light clay loam.
The underlying material, to a depth of 60 inches, is
pale brown loam.

The minor sovils of this association are Brookston,
Genesee, Hennepin, and Shoals soils. The very poorly
drained Brookston soils are in narrow drainageways
and the larger depressions on uplands. The well
drained Hennepin scils are on steep breaks adjacent
to narrow bottom lands. The well drained Genesee soils
and the somewhat poorly drained Shoals soils are on
narrow bottom lands.

If adequately drained, Crosby soils are well suited
to farming. If erosion is adequately controlled, the
gently sloping and moderately sloping Miami soils are
also well suited to farming. Erosion and wetness are
the main limitations to use of soils in thig association.
Water often ponds in low pockets for several days
following a rain. The strongly sloping and moderately
steep Miami soils are best suited to pasture or wood-
land. Because of wetness and slow permeability, the
Crosby soils have severe limitations for most nonfarm
uses. The strongly sloping and moderately steep Miami
soils also have severe limitations for most nonfarm
uses, but the gently sloping and moderately sloping
Miami soils have only moderate limitations.

This association is used mainly for farming. Corn
and soybeans are the principal erops. Cash-grain farm-
ing is the major farm enterprise. If low areas are not
adequately drained, winter grain is often damaged
by ponded water. Some small areas are too wet for
crops and are used for pasture.

Well drained, gently sloping to very steep
soils on uplands

The three associations in this group are mainly in
the western and southern part of the county. The soils
formed in loamy or silty material over outwash, glacial
till, or bedrock. The soils are on strongly dissected
landforms.

10. Miami-Hennepin association

Well drained, deep, gently sloping to very steep soils
téle?t formed in a thin silty layer and underlying glacial
i

This association is on strongly dissected till plains
in the uplands between bottom lands and more gently
sloping till plains. It occupies about 3 percent of the
county. This association is approximately 40 percent
Miami soils, 40 percent Hennepin soils, and 20 percent
minor goils.

Miami soils are gently sloping to moderately steep
and well drained. They are on ridgetops and the sides
of pronounced deep ravines and drainageways that
characterize the association. The surface layer is dark
grayish brown gilt loam about 7 inches thick. The sub-
surface layer is brown friable silt loam 3 inches thick.
The subseil is 24 inches thick. In the upper 4 inches
it iz a mixture of dark yellowish brown, firm light
silty clay loam and brown, firm silt loam; in the next
16 inches it is dark yellowish brown, firm clay loam;
and in the lower 4 inches is a mixture of brown and
dark yellowish brown, firm light clay loam. The under-
1lying material, to a depth of 60 inches, is pale brown
oam.

Hennepin scils are steep to very steep and well
drained. They are on the steepest parts of the sides of
ravines and on breaks between uplands and terraces
or bottom lands. The surface layer is dark grayish
brown loam about 6 inches thick. The subsgoil iz brown
friable loam 8 inches thick. The underlying material,
to a depth of 60 inches, is yellowish brown and dark
yellowish brown loam,

The minor soils in this association are Crosby,
Shoals, and Eel soils. The somewhat poorly drained
Croshy soils are on wide ridgetops. The moderately
well drained Eel soils and the somewhat poorly drained
Shoals seils are on narrow bottom lands along mean-
dering streams.

If erosion is adequately controlled, the gently slop-
ing to strongly sloping Miami soils are suited to
grasses, legumes, and an occasional row crop. The mod-
erately steep Miami goils are best suited to permanent
pasture or woodland. The steeply sloping and very
steeply sloping Hennepin soils are best suited to wood-
land. Erosion is the major limitation to use of soils
in this association. The strongly sloping and moder-
ately steep Miami soils and the steeply sloping and very
steeply sloping Hennepin soils have severe limitations
for most nonfarm uses. The gently sloping and mod-
erately sloping Miami soils have moderate limitations
for most nonfarm uses.

This association is used mainly for pasture and
woodland. Most of the gently sloping to strongly slop-
ing soils have been cleared and are used for pasture
and crops. The steeper soils are wooded.

11. Hickory-Parke association

Well drained, deep, gently sloping to very steep soils
that formed in a thin to thiek silty layer and under-
lying weathered glacial till and outwash

This association is on very strongly dissected till
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plains adjacent to very strongly dissected bedrock and
moderately dissected till plains in the uplands. It ocecu-
pies about 2 percent of the county. This association is
approximately 80 percent Hickory soils, 30 percent
Parke soils, and 40 percent minor soils.

Hickory soils are strongly sloping to very steep.
They are on the sides of the ravines that characterize
the area. The surface layer is very dark grayish brown
and dark grayish brown silt loam about 6 inches thick.
The subsurface layer is brown, friable silt loam 7
inches thick. The subsocil is 50 inches thick. In the
upper 7 inches it is yellowish brown, firm light elay
loam; in the next 23 inches it is strong brown, firm
clay loam; and in the lower 20 inches it is brownigh
yellow, firm light clay loam. The underlying material,
to a depth of 73 inches, is olive brown loam.

Parke soils are gently sloping and moderately slop-
ing. They are on ridgetops and upper side slopes be-
tween deep ravines. The surface layer is dark grayish
brown silt loam about 4 inches thick. The subsurface is
brown, friable silt loam 5 inches thick. The subsoil is 53
inches thick. In the upper 4 inches it is yellowish
brown, friable silt loam; in the next 23 inches it is
strong brown, firm silty clay loam; and in the lower
96 inches it is strong brown, friable loam. The under-
lying material, to a depth of 95 inches, is reddish
brown, friable heavy loam,

The minor scils of this association are Eel, Mus-
kingum, Muren, Shoals, and Wellston soils. The mod-
erately well drained Eel soils and the somewhat poorly
drained Shoals soils are on narrow bottom lands. The
well drained Muskingum socils are on the lower, very
steep side slopes. The moderately well drained Muren
soils and the well drained Wellston soils are on ridge-
tops.

If erosion is adequately controlled, the gently slop-
ing and moderately sloping Parke soils are suited to
farming and the strongly sloping Hickory soils are
suited to pasture and woodland. The moderately steep
to very steep Hickory soils are suited to woodland.
Because of slope, Hickory soils have severe limitations
for most nonfarm uses, and Parke soils have moderate
limitations.

This association is used mainly for recreation. Wood-
land, manmade lakes, and all-season homes are typical
of this area.

12. Muskingum-W ellston association

Well drained, moderately deep and deep, steep and
very steep and moderately sloping soils that formed
in silty or loamy material over sandstone, giltstone, or
shale

This association is on very strongly dissected bed-
rock adjacent to very strongly dissected and moder-
ately dissected till plains in the uplands. It oceupies
about 1 percent of the county. This association is ap-
proximately 30 percent Muskingum soils, 15 percent
Wellston soils, and 55 percent minor soils.

Mugkingum soils are steep and very steep and mod-
erately deep. They are on sides of deep ravines that
characterize the area. The surface layer is dark gray-

ish brown silt loam about 4 inches thick. The subsur-
face layer is light yellowish brown, very friable silt
loam 6 inches thick. The subsoil is 15 inches thick. In
the upper 9 inches it is yellowish brown, friable silt
loam, and in the lower 6 inches it is yellowish brown
or light yellowish brown, friable channery silt loam.
The underlying material, to a depth of 34 inches, is
dark yellowish brown channery silt loam. Below this
is fractured sandstone and shale bedrock.

Wellston soils are moderately sloping and deep. They
are on long narrow ridgetops between deep ravines.
The surface layer is brown silt loam about 8 inches
thick. The subsoil is 30 inches thick. In the upper 8
inches it is strong brown, friable or firm silt loam; in
the next 11 inches it is strong brown and brown, firm
silty clay loam; and in the lower 11 inches it is strong
brown, firm silt loam. The underlying material, to a
depth of 52 inches, is brownish yellow silt loam. Below
this is fractured sandstone bedrock,

The minor soils in this association are Eel, Hickory,
Hennepin, Parke, and Shoals soils. The well drained
Hickory, Hennepin, and Parke soils are on ridgetops
and side slopes. The somewhat poorly drained Shoals

goils and the moderately well drained Eel goils are on

narrow bottom lands.

Muskingum soils are best suited to woodland. If
erosion is adequately controlled, the moderately .slop-
ing Wellston soils are well suited to farming. Because
of slope, Wellston scils have moderate limitations for
most nonfarm uses. Muskingum soils have severe limi-
tations for most nonfarm uses.

This association is used mainly for recreation. Wood-
land, manmade lakes, and summer and all-season
homes and buildings are typical of this area.

Descriptions of the soils

This section describes each soil series in detail and
then, briefly, each mapping unit in that series. Unless
noted otherwise, what is stated about the soil series
holds true for the mapping units in that series. Thus,
to get full information about any one mapping unit, it
is necessary to read both the description of the map-
ping unit and the description of the soil series to which
it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface down to rock or other underlying
material. The profile of each series is described twice.
The first description is brief and in terms familiar to
a layman. The second is more detailed and is for those
who need to make thorough and precise studies of
soils. The profile described is representative of map-
ping units in a series. If the profile of a given mapping
unit is different from the one described for the series,
the differences are apparent in the name of the map-
ping unit or are stated in describing the mapping unit.
Color terms are for moist soil unless otherwise stated.

Preceding the name of each mapping unit is a sym-
bol that identifies the mapping unit on the detailed soil
map. Listed at the end of each description of a mapping
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unit are the capability unit and woodland suitability
subclass in which the mapping unit has been placed.
The page where each capability unit is described is
listed in the “Guide to Mapping Units” at the back of
this survey, .

Descriptions, names, and delineations of soils in
this soil survey do not fully agree with previously pub-
lished soil maps of adjacent counties. Differences are
the result of better knowledge of soils and modifica-
tions in series concepts as well as different intensity
of mapping and extent of soils within the survey areas.
In some places it is more feasible to combine small
acreages of gimilar soils that respond in much the
same way to use and management than it is to map
them separately and under separate names.

The acreage and proportionate extent of each map-

ping unit are shown i Many of the terms used

in describing soils can be found in the Glossary, and
more detailed information about the terminology and
methods of soil mapping can be obtained from the Soil
Survey Manual (4).2

Brookston series

The Brookston series congists of deep, nearly level
or depressional, very poorly drained soils that formed
in loess and the underlying calcareous glacial till. These
soils are on broead till plains. The native vegetation was
water-tolerant grasses and hardwood trees.

In a representative profile, the surface layer is silty
clay loam about 17 inches thick. It is black in the upper
part and very dark gray in the lower part. The sub-
soil is 29 inches thick. In the upper 5 inches the sub-
soil is dark gray, mottled, firm clay loam; in the next
B inches it is gray, mottled, firm clay loam; and in the
lower 16 inches it is light gray, mottled, firm clay loam.
The underlying material, to a depth of 60 inches, is
mottled light gray and brownish yellow loam.

The available water capacity is high, and permea-
bility is moderate. The organic-matter content of the
surface layer is high. These soils have a seasonal high
water table that is within about a foot of the surface
during some part of the year.

Brookston soils are extensive in the county, When
adequately drained, they are well suited to farming.

Representative profile of Brookston silty clay loam,
in a cultivated field 2,240 feet south and 360 feet west
of the northeast corner of sec. 26, T. 14 N,, R. 4 E.

Ap—0 to 8 inches; black (10YR 2/1) light silty clay loam;
weak medium granular structure; friable; many fine
roots; neutral; abrupt smooth boundary.

Al12—8 to 17 inches; very dark gray (10YR 8/1} silty
clay loam; few fine faint light gray (10YR 7/1) mot-
tles; moderate medium and coarse subangular blocky
structure; friable; few fine roots; neutral; clear wavy
boundary.

IIB2tg—17 to 22 inches; dark gray (10YR 4/1) clay loam;
common fine faint yellowish brown (10¥YR 5/6) and
olive brown (2.5Y 4/4) mottles; moderate medinm
and coarse subangular blocky structure; firm; few
fine roots; discontinuous faint thin dark gray (N 4/0)

clay films on faces of peds; few fine pebbles; neutral;
clear wavy boundary.

*Italic numbers in parentheses refer to References, p. 73.

TABLE 1.—Acreage and proportionate extent

of the soils
Map
symbol Soil name Area Extent
Acres Percent
Br Brookston silty clay loam.............______ 33,957 16.8
CrA Crosby silt loam, 0 to 2 percent slopes__.| 52,971 26.3
CsB2 Crosby-Miami silt loams,
2 to 4 percent slopes, eroded......_._.... 10,675 5.3
Ee Eel silt loam . __ N 3,906 1.9
FnA Fineastle silt loam,
0 to 3 percent slopes.................. 3,001 1.5
FoA Fox loam, 0 to 2 percent slopes.............. 3,402 1.7
FoB2 Fox loam, 2 to 6 percent slopes, eroded.. 2,003 1.0
FxC2 Fox complex, 6 to 12
percent slopes, eroded ... ... 2,205 1.1
Ge Genesee loamn ... 9,458 - 47
HeF Hennepin loam, 25 to 50 percent slopes_ 4,702 2.3
HkD2 Hickory silt loam, 12 to 18
percent slopes, eroded......._____.._ 168 0.1
HkF Hickory silt loam, 18 to 40
percent slopes........ e e 673 0.3
MnB2 Miami silt loam, 2 to 6
percent slopes, eroded......_____.______.. 21,580 10.7
MnC2 | Miami silt loam, 6 to 12
percent slopes, eroded.... ... 5,495 2.7
MnD2 | Miami silt loam, 12 to 18
pereent slopes, eroded. ... 1,720 0.9
MnE Miami silt loam, 18 to 25
percent slopes ... 1,528 0.8
MtB3 Miami clay loam, 2 to 6
percent slopes, severely eroded. ... 821 0.4
MtC3 Miami clay loam, & to 12
percent slopes, severely eroded .. 5,689 2.8
MtD3 Miami elay loam, 12 to 18
percent slopes, severely eroded... ... 2,669 1.3
MuA Muren silt loam, 0 to 3 percent slopes.... 685 0.3
MxG Muskingum &ilt loam,
25 to 50 percent slopes........ ... 620 0.3
NnA Nineveh loam, 0 to 2 percent slopes 726 0.4
OcA Ockley loam, 0 to 2 percent slopes. ... 9,017 4.5
OcB2 Ockley loam, 2 to 6
percent slopes, eroded ... 1,308 0.7
Pa Palms muck.. - 151 0.1
PkB2 Parke silt loam, 2 to 6
percent slopes, eroded_ ... 385 0.2
PkC2 Parke silt loam, 6 to 12
percent slopes, eroded..........._ 595 0.3
Re Rensselaer silty elay loam. . .. 8,164 4.0
Rs Ross loam - 475 0.2
Sh Shoalssilt loam. . . 3,605 1.8
Sk Sleeth loam .. 1,299 0.6
Sn Sloan clay loam 913 0.5
WdAC2 | Wellston silt loam, 6 to 12
percent slopes, eroded. ... 275 0.1
We Westland clay loam 2,740 1.4
Wh Whitaker silt loamy ... . 2,926 1.5
Gravel pits...._...... . . 220 0.1
Water. oo OO 965 0.5
Total 201,600 100.0

I1B22tg—22 to 30 inches; gray {(10YR 5/1) clay loam;
many medium distinet light olive brown (2.5Y 5/6)
mottles; moderate medium prismatie structure parting
to moderate medium subangular blocky: firm; discon-
tinuous distinet thick dark gray (10YR 4/1) clay
films on faces of peds; few fine pebbles; neutral; clear

wavy boundary.

I1B28tg—30 to 46 inches; light gray (10YR 6/1) clay
loam; many medium distinct brownish yellow (10YR

6/8). mottles;

moderate medium and coarse sub-

angular blocky structure; firm; discontinuous distinet
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thick dark gray (10YR 4/1) clay films on faces of
peds; 3 pereent fine gravel; mneutral; clear wavy
boundary.

IIC—46 to 60 inches; mottled light gray (10YR 6/1) and
brownish yellow (10YR 6/6) loam; massive; firm; 5
percent fine and coarse gravel; strong effervescence;
moderately alkaline,

The szolum ranges from 35 to 60 inches in thickness.
Thickness of the loess mantle ranges from 0 to 20 inches.

The Ap horizon is black (10YR 2/1), very dark brown
(10YR 2/2}, or very dark grayish brown (10YR 3/2) silt
loam, silty clay loam, or clay loam. It has weak or moder-
ate, medium or coarse, granular structure. The A12 hori-
zon is very dark gray (10YR 3/1) or dark gray (10YR
4/1) silty clay loam or clay loam. It hag weak or moder-
ate, medium or cearse, subangular blocky structure that
parts to moderate, medium, or coarse granular.

The B21 horizon is dark gray (10YR 4/1}, gray (10YR
5/1), or light brownish gray (10YR 6/2) clay loam or
silty clay loam. The B22 horizon is gray (10YR 5/1) or
dark gray (10YR 4/1) clay loam or silty clay loam, The
B23 horizon is light gray (10YR 6/1) or gray (10YR
5/1). It has moderate, medium, prismatic structure that
parts to moderate, medium or coarse, subangular or angu-
lar blocky. Some profiles have a B8 horizon, which is gray
(LOYR 5/1) or yellowish brown (10YR 5/4, 5/8) clay
loam. It has coarse, subangular blocky structure. Mottles
in the B horizon are common or many, fine or medium,
and faint to prominent,

The C horizon ig mildly alkaline or moderately alkaline
and has slight effervescence or strong effervescence. The
lower part of the B horizon and the C horizon have few
or common cobbles and are 1 to 5 percent fine and coarse
gravel,

Brookston soils have drainage similar to that of Rens-
selaer, Sloan, and Westland soils. Brockston soils have a
loam C horizon, and Rensselaer =oils have a stratified
sandy loam and sand C horizon. Brookston soils have
less gravel in the B horizon than Westland scils. They
have a Bt horizon, and Sloan scils do not.

. Br—DBrookston silty clay loam. This nearly level soil
is on bread flats and in depressions and narrow drain-
ageways between better drained scils on broad plains.
Most areas are irregularly shaped but some are elon-
gated or rounded. Areas of this soil range from 2 to
200 acres. Slopes are 0 to 2 percent.

. Included with this soil in mapping are small areas
of somewhat poorly drained Crosby soils and Shoals
scils, small areas of very poorly drained Sloan soils,
small areas of Brookston soils that have a surface
layer of grayish brown or brownish gray silt loam
10 to 20 inches thick, and small areas of very poorly
drained soils that have thin discontinuous strata of
loamy sand, sandy loam, and loam in the underlying
soil material. Also included are small, isolated, un-
drained wet areas. These areas are shown on the map
by a special symbol.

Runoff is very slow or ponded. Wetness is the main
limitation to use of this so0il and is a severe limitation
for most nonfarm uses. If adequately drained, this
soil is well suited to corn and soybeans. Most areas are
cultivated. A few areas are wooded. Wooded areas
have fair stands of hardwood trees, but some have been
heavily pastured. Capability unit ITw-1; woodland suit-
ability subclass 2w.

Crosby series

The Crosby series consists of deep, nearly level and
gently sloping, somewhat poorly drained soils that

formed in loess and the underlying calcareous glacial
till. These soils are on broad till plains. The native
vegetation was hardwood treees,

In a representative profile, the surface layer is
grayish brown silt loam about 8 inches thick. The sub-
surface layer is dark grayish brown silt loam about &
inches thick. The subsoil is 23 inches thick, In the
upper 6 inches the subsoil is grayish brown, mottled,
firm clay loam; in the next 11 inches it is brown,
mottled, firm clay loam; and in the lower 6 inches it is
yellowish brown, mottled, firm loam. The underlyl_ng
material, to & depth of 60 inches, is mottled yellowish
brown and pale brown loam.

The available water capacity is high, and permeabil-
ity is slow. The organic-matter content of the surface
layer is low. These soils have a seasonal high water
table within about 1 to 3 feet of the surface during
some part of the year,

Crosby soils are extensive in the county. When ade-
quately drained, they are well suited to farming.

Representative profile of Crosby silt loam, 0 to 2
percent slopes, in a cultivated field 1,330 feet west and
1,185 feet south of the northeast corner of sec. 21,
T.13 N, R. 4 E,

Ap—~0 to 8 inches; grayish brown (10YR 5/2) silt loam;
moderate medium and coarse granular structure; fri-
able; few fine roots; medium acid; abrupt smooth
boundary. : .

A28 to 13 inches; dark grayish brown (10YR 4/2) silt
loam; weak thick platy structure parting to moderate
medium granular; friable; few fine roots; mediom
acid; abrupt smooth boundary.

1IB21t—13 to 19 inches; grayish brown (10YR 5/2) clay
loam; many medium prominent yellowish brown
{10YR 5/8) mottles; moderate fine and medium sub-
angular blocky structure; firm; few fine roots; few
pebbles; continuous distinet thin gray (10YR 6/1)
clay films on faces of peds; strongly acid; clear wavy
boundary.

IIB22t—19 to 30 inches; brown (10YR 5/3} clay loam;

-many medium distinet yellowizsh brown (10YR 5/6)
mottles; weak medium prismatic structure parting to
moderate fine and medium subangular blocky; firm;
few pebbles; continuous distinet thin grayish brown
(10YR 5/2) clay films on faces of peds; common fine
very dark grayish brown (10YR 3/2) concretions of
iron and manganese oxides; slightly acid; clear wavy
houndary.

I1IB23t— 30 to 36 inches; yellowish brown (10YR 5/6)
loam; eommon medium distinct gray (10YR 5/1) mot-
tles; weak coarse subangular blocky structure; firm;
few pebbles; discontinucus faint thin grayish brown
(10YR 5/2) clay films on faces of peds; neutral;
clear wavy boundary.

I1IC—36 to 60 inches; mottled yellowish brown (10YR 5/6)
and pale brown (10YR 6/3) loam: massive; firm; -3
to b percent fine and coarse gravel; strong efferves-
cence; moderately alkaline.

The solum ranges from 20 to 40 inches in thickness, but
typically is 26 to 36 inches thick. Thickness of the loess
mantle ranges from 0 to 18 inches.

- The Ap horizon is dark grayish brown (10YR 4/2) or
brown (10YR 5/3) loam or silt loam. The A2 horizon is
dark grayish brown (10YR 4/2) or grayish brown (10YR
5/2) loam or silt loam.

The B2 herizon is brown (10YR 5/3), grayish brown
(10YR 5/2), pale brown (10YR 6/3), or yellowish brown
{10YR 5/6) clay loam or gilty clay loam. Mottles are
common or many, fine and medium, faint or distinct. Some
profiles have a B3 horizon.

The C horizon is mildly alkaline or moderately alkaline
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and has slight eiffervescence or strong effervescence. The
lower part of the B horizon and the C horizon have few
cobbles and are 1 to 5 perecent fine and coarse gravel.
Crosby soils have drainage similar to that of Fincastle,
Sleeth, and Whitaker soils, Crosby soils have a thinner
silt mantle than Fincastle soils, Crosby soils do not have
stratification in the solum ag do Sleeth and Whitaker soils.

CrA—Crosby silt loam, 0 to 2 percent slopes. This
nearly level soil is on broad plains, on ridgetops in
rolling areas, and in low drainageways. Most areas are
irregularly shaped, but some on ridgetops are long and
narrow. Areas of this soil range from 2 to 150 acres.
This soil has the profile described as representative of
the series.

Included with this soil in mapping are small areas
of very poorly drained Brookston soils in depressions
and narrow water courses, small and intricately associ-
ated areas of somewhat poorly drained soils that con-
tain less clay in the subsoil than this Crosby soil, and
small areas of soils that have calcareous underlying
material at a depth of less than 24 inches.

Runoff is slow. Wetness iz the main limitafion to
use of this soil. If adequately drained, this soil is well
suited to corn, soybeans, and most small grain and
meadow crops. Because of wetness and slow permeabil-
ity, this soil has severe limitations for most nonfarm
uses. Most areas are farmed. The few wooded areas
have fair stands of hardwood trees, but some have
been heavily pastured. Capability unit IIw-2; wood-
land suitability subclass 3w,

CsB2—Croshy-Miami silt loams, 2 to 4 percent
slopes, eroded. This gently sloping complex is on
broad plains; on low knoils within broad, nearly level
plains; and at the heads of drainageways. Most areas
are irregularly shaped or rounded, but some are elon-
gated or fan-shaped. They range from 2 to 30 acres,

This mapping unit is about 60 percent somewhat
poorly drained Crosby scils, 30 percent well drained
Miami soils, and 10 percent other soils. In areas where
slopes are uniform, Crosby soils are on the lower and
upper parts of the slopes and the Miami soils are on
the middle parts. In hummocky areas, Crosby soils are
on the lower knolls and ridges and on the lower parts
of the higher knolls and ridges, and the Miami soils
are on the upper parts of the higher knolls and ridges.

Crosby soils have a profile similar to the one de-
scribed as representative of the series, but the surface
layer is thinner and ineorporates some clay loam.
A profile of this Miami soil, in an uneroded part of the
mapping unit, was described as representative of the
Miami series.

Included in mapping are small areas of nearly level
Crosby soils and small areas of very poorly drained
Brookston soils in slight depressgions, Also included
are small areas of Crosby-Miami silt loams that have
been wooded or are in permanent pasture for many
years and that are not eroded and small areas of
moderately well drained soils that are somewhat simi-
lar to Miami soils,

Runoff is medium, If drainage is adequate and ero-
sion is controlled, these soils are well suited to corn,
soybeans, small grain, grasses, and legumes. Because

of wetness and slow permeability, Crosby soils have
severe limitations for most nonfarm uses and Miami
soils have moderate limitations for most nonfarm uses.
Most areas are cultivated. The few wooded areas have
fair stands of hardwood trees. A moderate hazard of
erosion is the main limitation to use of this complex.
Wetness is also a limitation for Croshy soils, Capability
unit Ile-12; Crosby soils in woodland suitability sub-
class 3w, Miami socils in woodland suitability sub-
class la.

Eel series

The Eel series consists of deep, nearly level, maod-
erately well drained soils that formed in loamy allu-
vium. These soils are on flood plains of rivers and
creeks. The native vegetation was hardwood trees.

In a representative profile, the surface layer is dark
grayish brown silt loam about 8 inches thick. The
underlying material is brown, friable silt loam in the
upper 9 inches; in the next 9 inches it is brown,
mottled, friable loam; and in the next 14 inches it is
brown, mottled, friable silf loam. Below this, to a depth
of 60 inches, the underlying material is dark grayish
brown, mottled, stratified loam and sandy loam.

The available water capacity is high, and permea-
bility is moderate. The organic-matter content of the
surface layer is moderate, These soils have a seasonal
high water table about 3 to 6 feet below the surface
during some part of the year. )

Eel soils are of moderate extent. They are well suited
to farming, but crops are subject to damage from

flooding. .

Representative profile of Eel silt loam, in a cultivated
field 660 feet east and 430 feet north of the southwest
corner of sec. 32, T. 13 N,, R. 3 E.

Ap—0 to B8 inches; dark grayish brown (10YR 4/2) gilt
loam; moderate fine and medium granular structure;
friable: common fine roots; neutral; abrupt smooth
boundary. .

C1—8 to 17 inches; brown (10YR 4/3) silt loam; weak
fine and medium granular structure; friable; few
fine roots; neutral; clear smooth boundary.

C2—17 to 26 inches; brown (10YR 5/3) loam; common
fine and medium distinct dark grayish brown (10YR
4/2) and light brownish gray (10YR 6/2) mottles;
weak medium granular structure; friable; few peb-
bles; mildly alkaline; clear smooth boundary.

C3-—26 to 40 inches; brown (10YR 5/8) silt loam; many
fine and medium distinet dark grayish brown (10YR
4/2) and light brownish gray (10YR 6/2) mottles;
weak fine and medium granular structure; friable;
mildly alkaline; elear smooth boundary.

C4—40 to 60 inches; dark grayish brown (10YR 4/2)
stratified sandy loam and loam; many medium light
brownish gray (10YR 6/2) mottles; friable; mildly
alkaline; slight effervescence,

Reaction throughout the profile is neutral to moderately
alkaline.

The Ap horizon is dark grayish brown (10YR 4/2),
dark brown (10YR 4/3), very dark grayish brown (10YR
3/2), or brown (10YR 5/3) silt loam or loam.

The C horizon is brown (10YR 4/3, 5/3), dark grayish
brown (10YR 4/2), or yellowish brown (10YR 5/4) silt
loarg, loam, sandy loam, or thin strata of loamy sand or
sand.
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Eel soils are in the same landseape as well drained
Genesee soils, somewhat poorly drained Shoals seils, and
very poorly drained Sloan soils. Eel soils are moderately
well drained. .

Ee—LEel silt loam. This nearly level soil is on broad
flood plains of rivers and on narrow flood plains of
meandering creeks. Mogt areas are long and narrow,
but some are irregularly shaped. Areas of this soil
range from 5 to 40 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of somewhat poorly drained Shoals soils and very poor-
ly drained Sloan soils.

Runoff ig slow and fleoding is a hazard. This soil is
well suited to corn and soybeans, and most areas are
cultivated. Wooded areas have poor to fair stands of
hardwood trees. The soil is subject to flooding in winter
and early in spring, and it is occasionally flooded during
some growing seasons. Because of flooding, this soil has
severe limitations for most nonfarm uses. Capability
unit I-2; woodland suitability subclass lo,

Fincastle series

The Fincastle series consists of deep, nearly level
and gently sloping, somewhat poorly drained soils that
formed in loess and the underlying calcareous glacial
till. These soils are on broad till plains. The native
vegetation was hardwood trees.

In a representative profile, the surface layer is dark
grayish brown loam about 7 inches thick. The sub-
surface layer is grayish brown silt loam 5 inches thick.
The subsoil ig 33 inches thick. In the upper 11 inches
the subsoil is brown, mottled, firm light silty clay
loam; in the next 10 inches it is yellowish brown,
mottled, firm silty clay loam; and in the lower 12
inches it is dark yellowish brown, mottled, firm clay
loam. The underlying material, to a depth of 60 inches,
is mottled light brownish gray and brownish yellow
loam.

The available water capacity is high. Permesability
is moderately slow in the subsoil and slow to moderate
in the underlying till. The organic-matter content of
the surface layer is low. These soils have a seasonal
high water table about 1 to 8 feet below the surface
during some part of the year.

Finecastle soils are of minor extent in the county.
When adequately drained, they are well suited to
farming.

Representative profile of Fineastle silt loam, 0 to 8
percent slopes, in a cultivated field 50 feet east and 25
feetRnorEh of the southwest corner of sec. 22, T. 11
N,R.3E.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam; weak medium granular structure; friable;
neutral; many fine roots; abrupt smooth boundary.

AZ2—T to 12 inches; grayish brown (10YR 5/2) silt loam;
weak medium platy structure parting to weak me-
dium granular; friable; few fine roots; neutral; clear
smooth boundary.

B1t—12 to 23 inches; brown (10YR 4/3) light silty clay
loam; many medium distinct light gray (10YR 6/1)
mottles; moderate fine and medium subangular and
angular blocky structure; firm; few fine roots; con-

tinuous distinct thin to thick light brownish gray
(10YR 6/2) clay films and silt coatings on faces of
peds; slightly acid; clear smoooth boundary.

B21t—28 to 33 inches; yellowish brown (L0YR 5/4) silty
clay loam; many medium distinct light brownish gray
(10YR 6/2) mottles; moderate medium and coarse
subangular blocky structure; firm, eontinuous dis-
tinct thin light brownish gray (10YR 6/2) silt coat-
ings and clay films on faces of peds; few medium
black (10YR 2/1) iron and manganese oxide concre-
tions; strongly acid; clear smooth boundary.

IIB22t—33 to 38 inches; dark yellowish brown (10YR
4/4) clay loam; many medium distinet grayish brown
(10YR 5/2) mottles; moderate medium subangular
blocky structure; firm; patchy faint thin light brown-
ish gray (10YR 6/2) eclay films on faces of peds;
few medium very dark grayish brown (10YR 3/2)
iron and manganese oxide concretions; few pebbles;
medium acid; clear smooth houndary.

IIB3t—38 to 45 inches; dark yellowish brown {10YR
4/4) clay loam; many medium distinct grayish brown
(10YR 5/2) mottles; weak medium subangular blocky
structure; firm; few pebbles; neutral; clear smooth -
boundary.

IIC~—456 to 60 inches; mot:c%ed light brownish gray (10YR
6/2) and brownish yellow (10YR 6/6) loam; firm;
massive; 3 to 5 percent fine and coarse gravel; strong
effervescence; moderately alkaline.

The solum ranges from 36 to 60 inches in thickness, but
typically is 40 to 50 inches thiek. Thickness of the loess
mantle ranges from 20 to 86 inches.

The Ap horizon iz dark grayish brown (10 YR 4/2) or
grayish brown (10YR 5/2), and the A2 horizon is gray-
‘iis}hmbrown (10YR 5/2) or light brownish gray (10YR

The B2 horizon is grayish brown (10YR 5/2) or brown
(I0YR 4/3, 5/8). Some profiles have a B1 horizon, which
is brown (10YR 4/3, 5/3) or pale brown (10YR 6/3)
heavy zilt loam or light silty clay loam.

The C horizon is yellowish brown, light brownish gray,
or brownish yellow. The lower part of the B horizon and
the C horizon have a few cobbles and are 1 to 5 percent
fine and coarse gravel.

Fincastle soils have drainage similar to that of Crosby,
Sleeth, and Whitaker soils. Fincastle soils have a thicker
s5ilt mantle than Crosby soils. They lack the stratification
that is in the solum of Sleeth and Whitaker soils.

FnA-—Fincastle silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping soil is on silt-mantled
till plains and on ridgetops in rolling areas. Most areas
are irregpularly shaped, but some on ridgetops are
elongated. Areas of this soil range from 2 to 100 acres.
In a few areas where slopes are 2 or 3 percent, the
brown silty clay loam subsoil is mixed with the original
surface layer.

Included with this soil in mapping are small areas
of somewhat poorly drained Crosby soils and small
areas of very poorly drained Brookston soils in de-
pressions and narrow watercourses. Also included are
small areas of soils that have a grayer profile than
Fincastle soils and small areas of moderately well
drained soils that are somewhat similar to Fincastle
soils,

Runoff is slow or medium, Wetness is the main
limitation to use of this soil, but erosion is also a
hazard where slopes are 3 percent. If adequately
drained, this soil is well suited to corn, soybeans, and
most small grain and meadow crops. Because of wet-
ness and slow permeability, this soil has severe limita-
tions for most nonfarm wuses. Most areas are farmed,
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The small wooded areas have fair stands of hardwood
trees, but some have been heavily pastured. Capability
unit ITw-2; woodland suitability subclass 3w.

Fox series

The Fox series consists of nearly level to moderately
sloping, well drained soils that are moderately deep
over sand and gravelly loamy sand. These soils are on
outwash plains and terraces, kames, and eskers. The
native vegetation was hardwood trees,

In a representative profile, the surface layer is dark
grayish brown loam about 8 inches thick. The subsoil
is 26 inches thick. In the upper 7 inches the subsoil is
dark brown, firm loam; in the next 7 inches it is dark
brown, firm sandy clay loam; in the next 5 inches it is
dark brown, firm gravelly sandy clay loam; and in
the lower 7 inches it is reddish brown, firm gravelly
sandy clay loam. The underlying material, to a depth
of 60 inches, is pale brown and very pale brown, atrati-
fied gravelly loamy sand and sand.

The available water capacity is moderate, and per-
meability is moderate. The organic-matter content of
the surface layer is moderate.

Fox soils are of moderate extent. They are suited
to all crops commonly grown in the county. Most gravel
and sand pits are in areas of Fox soils.

Representative profile of Fox loam, 0 to 2 percent
slopes, in a field 1,980 feet west and 530 feet south of
the northeast corner of sec. 29, T. 11 N,, R. 5 E.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) loam;
weak moderate granular structure; friable; many fine
roots; neutral; clear smooth boundary.

E21t—8 to 16 inches: dark brown (7.5YR 4/4) loam;
moderate fine and medium subangular blocky struec-
ture; firm: few fine roots; few pebbles; neutral;
clear wavy boundary.

B22t—15 to 22 inches; dark brown (7.5YR 4/4) sandy
clay loam; moderate medium subangular blocky struc-
ture: firm; few fine roots; discontinuous distinct thin
dark brown (7.5YR 3/2) clay films on faces of peds;
3 to 5 percent coarse gravel; neutral; clear wavy
boundary.

B23t—22 to 27 inches: dark brown (7.5YR 4/4) gravelly
gandy elay loam; moderate medium subangular blocky
structure; firm; discontinuous distinet thin dark
brown (T.5YR 3/2) clay films on faces of peds;
neutral: clear wavy boundary.

B3t—27 to 34 inches: reddish brown (AYR 4/4) gravelly
sandy clay loam; weak medium subangular blocky
structure; firm; patchy distinct thin dark reddish
brown {5YR 3/3) clay films on faces of peds and on
some pebbles: neutral; abrupt irregular boundary.

11C1—34 to 39 inches; pale brown (10YR 6/3) gravelly
loamy sand; wezk fine granular structure; very fri-
able: violent effervescence; moderately alkaline;
abrupt wavy boundary,

11C2—39 to 60 inches; very pale brown (10YR 7/3)
sand; single grained; loose; 2 percent fine and coarse
gravel; violent effervescence; moderately alkaline.

The solum ranges from 24 to 40 inches in thickness,
but typically is 30 to 40 inches thick.

The Ap horizon is dark grayish brown (10YR 4/2) or
dark brown (10YR 4/8). It is dominantly loam, but it
ranges to sandy loam and silt loam. Some profiles have
an A2 horizon, which is grayish brown (10YR 5/2),
brown (10YR 5/2), or dark brown (7.5YR 4/4) sandy
loam or loam,

The B2 horizon is dark brown (7.5YR 4/4) or dark
vellowish brown (10YR 4/4) loam, clay loam, gravelly
clay loam, or sandy clay loam. The B3 horizon is dark .
reddish brown (5YR 2/2) or reddish brown (YR 4/4)
light clay loam, loam, gravelly loam, or gravelly sandy clay
loam, In places, tongues of the B3 horizon extend 1 foot
to 4 feet into the C horizon .

The C herizon is yellowish brown, pale brown, or very
pale brown.

Fox soils have drainage similar to that of Nineveh and
Ockley soils, Fox soils have a thinner solum than Ockley
sm_{s and have a lighter colored A horizon than Nineveh
S0118.

FoA—Fox loam, 0 to 2 percent slopes. This nearly
level soil is on broad outwash plains and terraces
adjacent to the bottom lands of the rivers and creeks
and on the tops of kames and eskers. Most areas are
irregularly shaped, but some are rounded or elongated.
Areas of this soil range from 2 to 100 acres. This soil
has the profile described as representative of the
series.

Included with this soil in mapping are small areas
of very poorly drained Westland soils in long, narrow,
faintly defined drainageways, small areas of darker

Figure 7.—Profile of Fox loam, 2 10 6 percent slopes, eroded,
showing tongues that are characteristic of this soil.
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colored Nineveh soils, and small areas of gently sloping
Fox soils.

Runcff is slow. Droughtiness is the main limitation
to use of this soil. This soil is suited to corn, soybeans,
small grain, grasses, and legumes. It has slight limita-
tions for most nonfarm uses, Most areas are farmed.
Wooded areas have fair stands of hardwood trees, but
some have been heavily pastured. Capability unit I1s-1;
woodland suitability subclass lo.

FoB2—Fox loam, 2 to 6 percent slopes, eroded. This
gently sloping soil is on side slopes of drainageways
within broad outwash plains and terraces and on side
slopes of kames and eskers. Most areas are long and
narrow, but some are rounded or irregularly shaped.
The areas range from 2 to 30 acres. Slopes are short
and dominantly 4 percent. This seil has a profile similar
to the one described as representative of the series, but
the surface layer is thinner and includes some dark
brown material from the subsoil. Small areas of this
soil that have been in woods or pasture for many years
have not been eroded.

Included with this soil in mapping are small areas
of severely eroded soils, which are shown on the map
by a special symbol, small areas of nearly level or
moderately sloping Fox soils, small areas of soils that
have a darker colored surface layer, and small areas
of very poorly drained Westland and Rensselaer soils
in weakly defined drainageways.

Runoff is medium. This soil iz well suited to small
grain, grasses, and legumes, and is moderately well
suited to corn and soybeans. Most areas of this soil
are cultivated or in pasture. The few small wooded
areas have poor to fair stands of hardwood trees. The
main concern of management is controlling erosion.
Droughtiness is also a limitation. This soil has only
slight limitations for most nonfarm uses. Capability
unit Ile-9; woodland suitability subclass lo.

'FxC2—Fox complex, 6 to 12 percent slopes, eroded.
This mapping unit is moderately sloping. It is on gide
slopes of drainageways, on steep breaks, and on side
slopes of hummocky areas of kames and eskers, Most
areas are long and narrow, but some are rounded or
irregularly shaped. The areas range from 2 to 30
acres. Slopes are short and irregular; most range from
10 to 12 percent.

Fox soils that have a surface layer of sandy loam,
loam, gravelly clay loam, sandy clay loam, and clay
loam make up this complex. Most areas are eroded or
severely eroded, but small areas that have been in
woods or permanent pasture for many years are not
eroded. These soils are adjacent to each other and are
too intricately associated to be mapped separately.

Fox loam, 6 to 12 percent slopes, eroded, makes up
about 45 percent of this complex. It has a profile sim-
ilar to the one described as representative of the Fox
series, but the surface layer is thinner and includes
some dark brown material from the subsoil.

Severely eroded soils make up about 45 percent of
this complex. The surface layer of these soils is dark
brown to brown and consists of material from the
original surface layer mixed with material from the

upper part of the subsoil. Cobbles, stones, and pebbles
are scattered on the surface and are in the surface
layer. Depth to the underlying gravelly sand and sand
varies considerably within short distances.

Included in mapping are small areas of gently slop-
ing and steep to very steep soils, soils underlain by
gravelly sand and sand at a depth of less than 24
inches, where caleareous gravelly sand and gsand are ex-
posed, well drained soils that have a higher sand con-
tent throughout their profile, and soils that have less
than 6 inches of gravel between the subsoil and the
underlying loam till. Also included are small areas of
severely eroded soils and very steeply sloping soils
that are shallow to gravelly sand and sand; these are
shown on the map by a special symbol.

Runoff is medium. The soils are suited to small
grains, grasses, and legumes. Because of slope, they
have moderate limitations for most nonfarm uses. Most
areas are cultivated or are in pasture. The few small
wooded areas have poor to fair stands of hardwood
trees. The hazard of erosion is moderate. Droughtiness
is a limitation. Capability unit IIIe-9; woodland suit-
ability subelass 1o.

Genesee series

The Genesee series consists of deep, nearly h_avel,
well drained soils that formed in loamy alluvium.
These soils are on the flood plains of rivers and creekas.,
The native vegetation was hardwood trees. o

In a representative profile, the surface layer is dark
grayish brown loam about 8 inches thick. The 1_1nder-
lying material is dark brown, friable silt loam in the
upper 9 inches; in the next 13 inches it is dark yellow-
ish brown, friable heavy silt loam; and in the 10
inches below that it is brown, friable h_ea\{y silt 1oa_m.
Below this, to a depth of 60 inches, it 1s yellowish
brown stratified loam, loamy sand, and sandy loam.

The available water capacity is high, and permea-
bility is moderate. The organic-matter content of the
surface layer is moderate.

Genesee soils are of moderate extent. They are well
suited to farming, but crops are subject to damage
from flooding. )

Representative profile of Genesee loam, in a hay-
field 1,720 feet east and 2,370 feet south of the north-
west corner of see, 20, T. 11 N.,R. 5 E.

Ap—O0 to & inches; dark grayish brown (10YR 4/2) loam;
mederate fine and medium granular structure; fri-
able; many fine roots; mildly alkaline; clear smooth
boundary.

C1—8 to 17 inches; dark brown (10YR 4/3) silt loam;
moderate fine and medium granular structure; fri-
able; many fine roots; mildly alkaline; clear smooth
boundary.

C2_17 to 30 inches; dark yellowish brown (10YR 3/4)
heavy silt loam; weak fine subangular blocky strue-
ture; friable: common fine roots; mildly alkaline;
clear smooth boundary.

C3—30 to 40 inches; brown (10YR 4/3) heavy silt loam;
weak medium subangular blocky structure; friable;
few fine roots; slight effervescence; moderately alka-
line: clear smooth boundary.

C4—40 to 48 inches; vellowish brown (10YR 5/4) loam;
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massive; friable; slight effervescence;
alkaline; clear smooth boundary.
05—48 to 60 inches; yellowish brown (10¥R 5/8) thinly
stratified loamy sand and sandy loam; massive; very
friable; slight effervescence; moderately alkaline.

moderately

Reaction throughout the profile is nentral to moderately
alkaline,

The Ap horizon is dark gravish brewn (10YR 4/2),
dark brown (10YR 4/3, 3/3), or brown (10YR 5/3), It
is dominantly loam, but it ranges to fine sandy loam and
silt loam.

The C horizen is dark yellowich brown, brown, dark
brown, or yellowish brown silt loam, loam, or sandy loam,
Thin strata of fine sandy loam, loamy sand, and loam are
also in places.

Genesee soils are in the same landscape as moderately
well drained Eel soils, somewhat poorly drained Sheals
soils, very poorly drained Sloan soils, and well drained
Ross soils. Genesee soils have a lighter colored A horizon
than Ress soils. They differ from the other soils in being
well drained.

Ge—Genesee loam. This nearly level soil is on broad
flood plains of rivers and the larger creeks and on
narrow flood plains of meandering creeks. Most areas
are long and broad, but some are long and narrow.
Areas of this soil range from 2 to 200 acres, Slopes
are (0 to 2 percent,.

Included with this soil in mapping are small areas
of Eel, Ross, and Shoals soils. Also included are small
areas of well drained alluvial soils that have thick
strata of fine sand and loamy sand at a depth of less
than 24 inches or that are sandier throughout their
profile than this Genesee s0il. Small sand bars and
sand spots are shown on the soil map by special
symbols,

Runoff is slow. Flooding is the main hazard in the
uge and management of this soil. This soil is subject
to flooding in winter and early in spring, and it is
subject to occasional flooding of short duration during
some growing seasons. It is well suited to corn and
soybeans. Because of flooding, it has severe limitations
for most nonfarm uses. Most areas of this soil are
cultivated. Wooded areas have poor to fair stands of
hardwood trees, Capability unit I-2; woodland suit-
ability subelass 1o.

Hennepin series

The Hennepin series consists of deep, steep and
very steep, well drained goils that formed in calcareous
glacial till. These soils are on side slopes and escarp-
ments along streams and drainageways of till plains.
The native vegetation was hardwood trees.

In a representative profile, the surface layer is dark
grayish brown loam about 6 inches thick. The subsoil
s brown, friable loam 8 inches thick. The underlying
material, to a depth of 60 inches, is vellowish brown
and dark yellowish brown loam.

The available water capacity is high, and permea-
bility is moderate or moderately slow. The organic-
matter content of the surface layer is moderate.

Hennepin soils are of minor extent in the ecounty.
They are bhest suited to trees.

Representative profile of Hennepin loam, 25 to 50

percent slopes, in a wooded area 720 feet north and 25
feet east of southwest corner of sec. 24, T, 11 N,
R.3 E,

A1—0 to 6 inches; dark grayish brown (10YR 4/2) loam;
moderate fine and medium granular structure; fri-
able; many fine roots; neutral; clear smooth boundary.

B2—6 to 14 inches; brown (10YR 4/3) loam; moderate
fine and medium granular structure; friable; neutral;
commeon fine roots; clear wavy boundary.

C—14 to 60 inches; yellowish brown (10YR 5/4) and
dark yellowish brown (10YR 4/4) loam; massive;
friable; strong effervescence; moderately alkaline,

The solum ranges from 8 to 20 inches in thickness, but
typically is 12 to 15 inches thick. Thickness of the solum
coincides with depth to effervescent soil material, Reaction
in the solum is neutral.

The A horizon is dark grayish brown (10YR 4/2) or
very dark grayish brown (10YR 3/2). It is dominantly
loam, but it ranges to fine sandy loam and silt loam.

The B horizon is brown (10YR 4/3) or yellowish brown
(10YR 5/4) loam and is 6 to 12 inches thick,

The C horizon is yellowish brown (10YR 5/4). dark
vellowish brown (10YR 4/4), or light yellowish brown
(10YR 6/4) loam. It has slight effervescence or strong
effervescence and is mildly alkaline or moderately alka-
line. The lower part of the B horizon and the C horizon
have few cobbles and are 1 to 5 percent fine and coarse
gravel,

Hennepin soils have the same drainage as Hickory and
Muskingum soils. Hennepin soilg are less acid and con-
tain less clay than Hickory soils. They are less acid than
Muskingum soils,

HeF—Hennepin loam, 235 to 50 percent slopes. This
steep and very steep soil is on side slopes between
broad areas of nearly level Crosby and Fincastle soils
and nearly level soils on bottom lands or terraces.
Most areas are long and narrow, but some are irregu-
larly shaped. Areas of this soil range from 2 to 100
acres. Slopes.average 120 feet in length, but range
from 30 to 300 feet.

Included with this soil in mapping are small areas
of moderately steep Miami soils, small areas of steep
and very steep Hickory soils, small areas of soils that
have a surface layer of gravelly loam or that have
large glacial stones party or fully exposed on the sur-
face, small areas that have 1 to 3 inches of partly de-
composed leaf litter on the surface, and small pastured
areas where rills and gullies have developed. Areas of
Hennepin soils that are too narrow and steep to map
separately are shown on the scil map by a special
symbol.

Runoff is very rapid, and the main concern of man-
agement is controlling erosion on the steep and very
steep slopes. This soil is best suited to woodland or
wildlife. Wooded areas have fair stands of hardwoqd
trees. Because of steep slopes, this soil has severe limi-
tations for most nonfarm uses. Capability unit VIIe-2;
woodland suitability subelass 1r.

Hickory series

The Hickory series consists of deep, strongly sloping
to very steep, well drained zoils that formed in a thin
layer of silt and the underlying weathered glacial till,
These soils are on strongly dissected uplands. The
native vegetation was hardwood trees.
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In a representative profile, the surface layer is very
dark grayish brown and dark grayish brown silt loam
about 6 inches thick. The subsurface layer is brown,
friable silt loam 7 inches thick. The subsoil is 50
inches thick. In the upper 7 inches it is yellowish
brown, firm light clay loam; in the next 23 inches it is
strong brown, firm clay loam; and in the lower 20
inches it is brownish yellow, firm light clay loam. The
underlying material, to a depth of 73 inches, is olive
brown loam.

The available water capacity is high, and permeabil-
ity is moderate. The organic-matter content of the
gurface layer is moderate.

Hickory soils are of minor extent in the county.
They are suited to pasture or woodland.

Representative profile of Hickory gilt loam, 18 to 40
percent slopes, in a wooded area 10 feet east and 1,200
feet north of the southwest corner of sec, 32, T.11 N,,
R.3E.

A11—0 to 2 inches; very dark grayish brown (10YR 3/2}
gilt loam; moderate fine granular structure; friable;
many fine roots; neutral; abrupt smooth boundary.

A12—2 to 6 inches; dark grayish brown (10YR 412) silt
loam; weak medium granular structure; friable; many
fine roots; strongly acid; abrupt smooth boundary.

A% 8 to 13 inches; brown (10YR 5/38) silt loam; mod-
erate fine and medium granular structure; friable;
many fine roots; strongly acid; clear wavy boundary.

1IBit—13 to 20 inches; yellowish brown (10YR 5/6)
light clay loam; moderate fine and medium suban-
gular blocky structure; firm; common fine and coarse
roots; discontinnous faint thin brown (10YR 5/3)
clay films on faces of peds; few stones; strongly acid;
clear wavy boundary.

IIB21t—20 to 30 inches; strong brown (7.5YR 5/6) clay
loam; moderate medium subangular blocky structure;
firm; few fine medium and coarse roots; discon-
tinuous distinet thin very pale brown (10YR 7/3)
¢lay and silt films on faces of peds; few stones;
strongly acid; clear wavy boundary.

1IB22t--30 to 43 inches; strong brown (7.5YR 5/6) clay
loam; moderate medium angular and subangular
blocky structure; firm; few coarse roots; discon-
tinuous distinct thin brownish yellow (10YR 6/8)
clay films on faces of peds; few very dark brown
(10YR 2/2) concretions of iron and manganese OX-
ides; few stones; strongly acid; clear wavy boundary.

JIB3t—42 to 63 inches; brownish yellow (10YR 6/6)
light clay loam; common medium distinct light brown-
ish gray (10YR 6/2) mottles; weak coarse suban-
gular blocky strueture; firm; few fine roots; few
stones and pebbles; neutral; clear wavy boundary.

1IC—63 to 73 inches; olive brown (2.5Y 4/4) loam;
inassive; firm: slight effervescence; moderately alka-
ine.

The solum ranges from 42 to 75 inches in thickness,
but typically is 42 to 65 inches thick.

The Al or Ap horizon is dark grayish brown (10YR
4/2), very dark grayish brown (10YR 3/2), or very
dark brown (10YR 2/2). It is dominantly silt loam, but
it ranges to loam.

The B2t horizon is brown (10YR 5/3), dark yellowish
brown (10YR 4/4), yellowish brown {10YR 5/4, 5/8}, or
strong brown (7.5YR 5/6) clay loam or light silty clay
loam. It contains a few pebbles and an oecasional cobble-
stone.

The C horizon ig leam or light clay loam. It contains a
few pebbles and cobbles,

Hickory soils have the same drainage as Hennepin and
Muskingum soils. Hickory soils are more acid and have
more clay in the solum than Hennepin soils. They have
a thicker solum than Muskingum soils.

HkD2-—Hickory silt loam, 12 to 18 percent slopes,
eroded. This strongly sloping soil is on thin silt-
mantled dissected glacial uplands and on side slopes
and point slopes of deep ravines. Areas of this soil
range from 2 to 30 acres. This soil hag a profile similar
to the one described as representative of the series,
but the surface layer is thinner and contains some
yellowish brown material from the subseil. Small areas
of this soil that have been in woods or permanent pas-
ture for many years have not been eroded.

Included with this soil in mapping are small areas
of well drained Wellston soils and Parke soils on gently
sloping and moderately sloping ridges, and small areas
of well drained soils that have more than 18 inches of
silt overlying the glacial till. Small areas of severely
eroded and gullied soils are shown on the soil map by
a special symbol.

Runoff is rapid, and the main concern in manage-
ment is controlling erosion. This soil is best suited
to grasses and legumes or to trees. Most areas are
idle or have regrowth timber. Because of slope, this
soil has severe limitations for most nonfarm uses.
Capability unit IVe-1; woodland suitability subeclasa lo.

HkF—Hickory silt loam, 18 to 40 percent slopes.
This moderately steep to very steep soil is on thin,
silt-mantled, dissected glacial uplands and on side
slopes and point slopes of deep ravines. Areas of this
soil range from 20 to 200 acres. This soil has the pro-
file described as representative of the series.

Included with this soil in mapping are small areas
of well drained Hennepin soils and Muskingum goils
and small areas of strongly sloping Hickory goils.

Rumnoff is rapid to very rapid on this soil, and the
hazard of erosion is severe., This soil is suited to wood-
land or wildlife. Most areas have been in woodland for
many years. Because of slope, thiz soil has severe
limitations for most nonfarm uses. Capability unit
Vle-1; woodland suitability subclass 1r.

Miami series

The Miami series consists of deep, gently sloping
to moderately steep, well drained soils that formed in
loess and the underlying caleareous glacial till. These
soils are on till plains. The native vegetation was hard-
wood trees. '

In a representative profile, the surface layer is dark
grayish brown silt loam about 7 inches thick. The
gubsurface layer is brown, friable silt loam 3 inches
thick. The subsoil is 24 inches thick. In the upper 4
inches it is a mixture of dark yellowish brown, firm
light silty clay loam and brown, firm silt loam; in the
next 16 inches it is dark yellowish brown, firm clay
loam ; and in the lower 4 inches it is a mixture of brown
and dark yellowish brown, firm light clay loam. The
underlying material, to a depth of 60 inches, is pale
brown loam. _

The available water capacity is high, and permea-
bility is moderate. The organic-matter content of the
surface layer is moderate.

Miami soils are extensive. They are suited to all
crops commonly grown in the county.
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Representative profile of Miami silt loam, in an
uneroded area of Crosby-Miami silt loams, 2 to 4 per-
cent slopes, eroded, 1,720 feet west and 450 feet north
of the southeast corner of sec. 26, T. 14 N, R. 4 E,

Ap—0 to 7 inehes; dark grayish brown (10YR 4/2) silt
loam; weak fine and medium granular strueture;
friable; few fine roots; slightly acid; abrupt smoeoth
boundary,

AZ2—7 to 10 inches; brown (10YR 4/3) silt loam; weak
thick platy structure parting to moderate medium
granular; friable; few fine roots; silghtly acid:; clear
wavy boundary.

A&B—10 to 14 inches; brown (10YR 4/3) silt loam
{A2) and dark yellowish brown (10YR 4/4) light
silty clay loam (B2t); moderate fine subangular
blocky structure; firm; few fine roots; discontinuous
distinet thin dark grayish brown (10YR 4/2) clay
films on faces of peds; neutral; clear wavy boundary.

IIB21t—14 to 23 inches; dark wellowish brown (10YR
4/4} clay loam; few fine faint yellowish brown
(10YR 5/6) mottles; moderate medium subangular
and angular blocky structure; firm; few fine roots;
discontinuous distinet thin dark grayish brown (10YR
4/2) and dark yellowish brown (10YR 4/4) clay
films on faces of peds; 2 percent fine and coarse
gravel; medium acid; clear wavy boundary.

IIB22t—23 to 30 inches; dark yellowish brown (10YR
4/4) clay loam; moderate medium and coarse sub-
angular blocky structure; firm; discontinuous distinct
thin dark brown (10YR 3/3) clay films on faces of
peds; 2 percent fine and coarse pravel; medium acid;
clear wavy boundary.

11IBS8—30 to 34 inches; mottled brown (10YR 5/3) and
dark yellowish brown (10YR 3/4) light clay loam;
massive; firm; 2 percent fine and coarse gravel;
neutral; clear wavy boundary.

IIC—34 to 60 inches; pale brown (10YR 6/3) loam; mas-
sive; firm; 3 to 5 percent fine and coarse gravel; few
cobbles and stones; strong effervescence; moderately
alkaline.

The solum ranges from 24 to 40 inches in thickness,
but typically is 28 to 36 inches thick. Thickness of the
loess mantle ranges from 0 to 20 inches.

The Ap horizon is very dark grayish brown (10YR
3/2}, dark grayish brown (10YR 4/2), or brown (10YR
4/8), Tt is dominantly silt loam, but in some areas it is
loam. The A2 horizon is brown (10YR 4/3, 5/3) or
yvellowish brown (10YR 5/4, 5/6) silt loam or loam.

The B2t horizon is dark brown (10YR 4/3, 7.5YR 4/4)
or dark yellowish brown (10YR 4/4) silty clay loam or
clay loam. Clay films are thin to thick and patchy to
continuous,

The C horizon is mildly alkaline or moderately alka-
line. The lower part of the B horizon and the C horizon
have few cobbles and are 1 to 5 percent fine and coarse
gravel,

Miami soils have drainage similar to that of Fox,
Hickory, Ockley, and Parke soils. Miami soils do not have
ags much gravel in the lower part of the solum as Fox
and Ockley soils. They are not so acid and have a thinner
solum than Hickory and Parke soils.

MnB2—Miami silt loam, 2 o 6 percent slopes,
eroded. This gently sloping soil is on sides of drainage-
ways through areas of somewhat poorly drained Cros-
by soils; on isoated small knolls on broad, nearly level
till plains; and on ridgetops. Most areas are irregularly
shaped. Areas of this soil range from 2 to 60 acres. This
soil has a profile similar to the one described as repre-
sentative of the series, but the surface layer is thinner
in most areas. Small areas of this soil that have been
in woods or permanent pasture for many years are
not eroded.

Included with this soil in mapping are small areas
of somewhat poorly drained Crosby soils and very
poorly drained Brookston soils in weakly defined drain-
ageways, small areas of moderately sloping and strong-
ly sloping Miami soils along larger drainageways, and
small areas of moderately well drained soils that are
somewhat similar to Miami soils. Also included, in the
southwestern part of the county where the loess is
thicker, are small areas of well drained soils, similar
to this Miami soil, that have a silt mantle more than 20
inches thick. Small areas of severely eroded soils are
shown on the soil map by a special symbol.

Runoff is medium. The hazard of erosion is moder-
ate, and erosion control practices are needed. This soil
is well suited to corn, soybeans, and deep rooted leg-
umes. Because of slope, this soil has moderate limita-
tions for most nonfarm uses. Most areas are farmed.
The wooded areas have poor to fair stands of hard-
wood trees, but many have been heavily pastured.
Capability unit Ile-1; woodland suitability subclass lo.

MnC2—Miami silt loam, 6 to 12 percent slopes,
eroded. This moderately sloping soil is on irregularly
shaped knolls surrounded by gently sloping and nearly
level soils, in long narrow bands around ridgetops, on
sides of drainageways leading to terraces or bhottom
land, or on undulating moraines. Areas of this soil
range from 2 to 30 acres. This =oil has a profile similar
to the one described as representative of the series,
but the surface layer is thinner. Areas of this soil have
many shallow crossable drainageways. Smali areas that
have heen wooded or in permanent pasture for many
years are not eroded.

Included with this soil in mapping are small areas
of gently sloping Miami soils, small areas where rills
have formed and cobbles and stones are on the surface
and in the surface layer, severely eroded areas shown
on the soil map by a special symbol, very small areas
of somewhat poorly drained Crosby soils and very
poorly drained Brookston soils in depressions and
narrow drainageways, and small areas of well drained
Fox soils near terrace breaks. Also included, in the
southwestern part of the county where the loess is
thicker, are small areas of well drained soils similar
to this Miami soil that have a silt mantle more than
20 inches thick. '

Runoff is medium. The hazard of erosion is moder-
ate, and erosion control practices are needed. This soil
is suited to small grain, grasses and legumes, and an
occasional row crop. Because of slope, this soil has
moderate limitations for most nonfarm uses. Most
areas are farmed, Wooded areas have poor to fair
stands of hardwoods, and some have been heavily
pastured. Capability unit IITe-1; woodland suitability
subclass lo.

MnD2—Miami silt loam, 12 to 18 percent slopes,
eroded. This strongly sloping soil is on side slopes
between gently sloping Miami soils and steeply sloping
Miami and Hennepin soils, on sides of drainageways,
and on breaks between nearly level uplands and bottom
lands or terraces. Most areas are irregularly shaped,
but some are long and narrow. Areasg of this soil range
from 2 to 20 acres,. This soil has a profile similar to the
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one described as representative of the series, but the
surface layer and subsoil are thinner and the depth
to the underlying calcareous soil material is 24 to 28
inches. Small areas of this soil that have been in woods
or permanent pasture for many years are not eroded.

Included with this soil in mapping are small areas
of severely eroded soils, which are shown on the soil
map by a special symbol; small areas of moderately
sloping or moderately steep Miami soils; and small
areas of socil that is less than 24 inches to calcareous
underlying material.

Runoff is rapid. The main concern in management
is controlling erosion. This seil is poorly suited to row
crops. It is best suited to small grain, grasses, and
legumes. Because of slope, this soil has severe limita-
tions for most nonfarm uses, and most areas are now
in pasture or woodland. Wooded areas are small to
moderate in size and have fair stands of hardwood

trees. Capability unit IVe-1; woodland suitability sub-

class 1lo.

MnE—Miami silt loam, 18 to 25 percent slopes. This
moderately steep soil is on short side slopes and breaks
between broad areas of nearly level, somewhat poorly
drained Crosby soils and very poorly drained Brook-
ston soils and areas of nearly level, very poorly drained
soils on bottom lands or terraces. It is also on side
slopes of strongly dissected uplands. Most areas are
irregularly shaped, but some are long and narrow.
Areas of this soil range from 10 to 40 acres. This soil
has a profile similar to the one described as representa-
tive of the series, but the surface layer and subsoil are
thinner and the depth to calcareous soil material is 24
to 26 inches. Cobbles are scattered on the surface and
occagional small boulders are half-buried in the surface
layer. Most areas of this soil have remained in wood-
land, and as a result, the organic-matter content of
the upper part of the surface layer is higher than in
other Miami soils. :

Included with this soil in mapping are small areas
of strongly sloping Miami soils, steep to very steep
Hennepin soils, and soils that are not so deep to the
underlying calcareous material. Also included are small
areas of soils on bottom lands that are too narrow to
map separately.

Runoff is rapid, and the main concern in manage-
ment is controlling erosion. Steepness of slope is the
main limitation of this soil. This soil is best suited to
woodland and wildlife. Because of slope, it has severe
limitations for most nonfarm uses. Most areas are in
woodland and have fair stands of hardwood trees.
Capability unit VIe-1; woodland suitability subclass 1r,

MiB3—Miami clay loam, 2 to 6 percent slopes,
severely eroded. This gently sloping soil is on sides of
knolls, on isolated knobs within areas of less eroded
Miami soils, or in narrow bands around heads of
drainageways. Most areas are irregularly shaped but
gsome are long and narrow. Areas of this seil range
from 2 to 10 acres. This soil has a profile similar to the
one described as representative of the series, but the
original surface layer has been eroded and the remain-
ing surface layer has been mixed with some material

from the upper part of the subsoil to form a plow
layer of yellowish brown or dark yellowish brown clay
lcam about 7 inches thick. Pebbles, stones, and cobbles
are scattered on the surface and are in the plow layer.

Included with this soil in mapping are small areas
of Miami soils that are less severely eroded or are mod-
erately sloping and small areas of nearly level, some-
what poorly drained Crosby soils that are intricately
mixed with areas of the Miami soils.

Surface runoff is rapid. The main concern in man-
agement i3 controlling erosion. Poor workability, in
comparison with surrounding or adjacent soils that
have a surface layer of silt loam, is also a limitation,
Most areas of this soil are farmed and are managed
in the same manner as surrounding less eroded and
gently sloping soils. Because of slope, this soil has
moderate limitations for most nonfarm uses. Capabil-
ity unit I1le-1; woodland suitability subclass 1c. .

MtC3—Miami clay loam, 6 to 12 percent slopes,
severely eroded. This moderately sloping soil is on
sides of irregularly shaped knolls surrounded by gent-
ly sloping and nearly level soils, in long narrow bands
around more level s0ils on ridgetops, on sides of drain-
ageways of terraces and bottom lands, and on side
slopes of undulating moraines. Areas of this soil aver-
age about 4 acres, but range from 2 to 15 acres, Thig
soil has a profile similar to the one described as repre-
sentative of the series, but the original surface layer
has been eroded. The remaining surface layer has been
mixed with some material from the upper part of the
subsoil to form a dark brown to dark yellowish brown
plow layer of clay loam about 7 inches thick., Pebbles,
stones, and cobbles are scattered on the surface and
are in the plow layer.

Included with this soil in mapping are small areas
of Miami soils that are less eroded or are strongly
sloping, small areas that have calcareous soil material
exposed on the surface or at a depth of less than 24
inches, and very small areas of well drained Fox soils.

Runoff ig rapid. The hazard of erosion is severe. This
soil is poorly suited to cultivated crops; it is best suited
to small grain, grasses, and legumes. Because of slope,
this soil has moderate limitations for most nonfarm
uses, Most areas are farmed, but some areas are in
pasture or are idle. Capability unit IVe-1; woodland
suitability subeclass 1c.

MtD3—Miami clay loam, 12 1o 18 percent slopes,
severely eroded. Thig strongly sloping soil is on side
slopes between moderately sloping Miami soils and
moderately steep Miami and Hennepin soils, on isolated
knolls and side slopes within areas of moderately
sloping Miami soils and nearly level Crosby and Brook-
ston soils, and on breaks between more nearly level
soils on uplands and bottom lands or terraces. Areas
of this soil range from 2 to 10 acres. This soil has a
profile similar to the one described as representative
of the series, but the original surface layer has heen
eroded. The remaining surface layer has been mixed
with some material from the upper part of the subsoil
to form a dark brown to dark yellowish brown surface
layer of clay loam about 7 inches thick. Many cobbles,
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stones, and pebbles are on the surface and in the plow
layer. Depth to the underlying calcareous soil material
is 24 to 26 inches,

Included with this soil in mapping are small areas
of less eroded Miami soils, small areas of more sloping
or less sloping Miami soils, very small areas of Fox
soils, and small areas that have calcareous soil mate-
rial exposed on the surface or at a depth of less than
24 inches.

Runoff is very rapid, and the hazard of erosion is
severe. Slope is the main limitation to use of this soil.
This soil is poorly suited to cultivated crops; it is best
suited to permanent pasture or to woodland. Because
of slope, this soil has severe limitations for most non-
farm uses. Most areas are now in permanent pasture
or young regrowth woodland. Capability unit Vle-1;
woodland suitability subclass le.

Muren series

The Muren series consists of deep, nearly level to
gently sloping, moderately well drained soils that
formed in silty deposits 5 to 8 feet thick over glacial
till. These soils are on narrow to broad ridgetops of
strongly dissected till plains. The native vegetation was
hardwood trees.

In a representative profile, the surface layer is brown
gilt loam about 8 inches thick. The subsurface layer is
brown silt loam 6 inches thick. The subsoil is 32 inches
thick. In the upper 12 inches the subsoil is yellowish
brown, mottled, firm silty clay loam and in the lower
20 inches it iz dark yellowish brown, mottled, firm
silty clay loam. The underlying material, to a depth
of 60 inches, iz mottled dark yellowish brown and
grayish brown silt loam.

The available water capacity is high, and permea-
bility is moderately slow. The organic-matter content
of the surface layer is moderate.

Muren goils are of minor extent. They are well suited
to farming.

Representative profile of Muren silt loam, 0 to 3
percent slopes, in a cultivated field 1,320 feet west and
1,450 feet north of the southeast corner of sec. 36,
T.11N,R.3 E.

Ap—~0 to 8 inches; brown (10YR 4/3) silt loam; weak
medium granular structure; friable; common fine
roots; slightly acid; abrupt smooth boundary.

A2 8 to 14 inches; brown (10YR 5/3) silt loam; mod-
erate medium granular structure; friable; few fine
roots; slightly acid; clear smooth boundary.

B21i—14 to 19 inches; vellowish brown (10YR 5/6) silty
clay loam; few fine faint light gray (10YR 7/2) mot-
tles; moderate fine and medium subangular blocky
structure: firm; medium acid; clear smooth boundary.

B22t—19 to 26 inches; yellowish broewn (10YR 5/6) silty
clay loam; common medium distinct light brownish
gray (10YR 6/2) mottles; firm patchy distinct thin
pale brown (10YR 6/3) clay films on faces of peds;
strongly acid; elear smooth boundary.

B23t—26 to 37 inches; dark yellowish brown (10YR 4/4)
silty elay loam; moderate medium angular blocky
strueture; firm: continuons distinet thin grayish
brown (10YR 5/2) clay films on surfaces of peds;
strongly acid; clear smooth boundary,

B24t—37 to 46 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate fine and medium subangular
blocky structure; firm; discontinuous distinet thin
grayish brown (10YR 5/2) clay films on faces of
peds; strongly acid; elear smooth boundary,

C—46 to 60 inches; mottled dark yellowish brown (10YR
4/4) and grayish brown (10YR 5/2) silt loam; mas-
give; friable; medium acid.

The solum ranges from 40 to 60 inches in thickness, but
typically is 46 to 55 inches thick,

The Ap and Al12 horizens are dark yellowish brown
(10YR 4/4), brown (10YR 4/3), or dark grayish brown
(10YR 4/2). Some profiles have an A2 horizon, which is
brown (10YR 5/3), yellowish brown (10YR 5/4), or
light yellowish brown (10YR 6/4) silt loam.

The B2t horizon is yellowish brown (10YR 5/4,5/6),
dark yellowish brown (10YR 4/4), brown (10YR 5/3}), or
light yellowish brown (10YR 6/4) heavy silt loam or silty
clay loam. The Bt horizon has few or common, fine or
medium, faint or distinct mottles;

The C horizon is medium acid to neutral.

Muren soils in most landscapes are near Hickory, Parke,
and Wellston soils. Muren soils are moderately well
drained, and the Hickory, Parke, and Wellston soils are
well drained. The entire solum of Muren soils formed in
silts, whereas the lower part of the solum of Hickory soils
formed in weathered Illinoian-age till; the lower part of
the solum of Parke soils formed in weathered Illinoian-age
till or outwash; and the lower part of the solam of Wells-
ton seils formed in material weathered from sandstone,
siltstone, or shale.

MuA—Muren silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping soil is on ridgetops.
Most areas are irregularly shaped, but some are long
and narrow. Areas of this soil range from 2 to 40 acres.
Slope is dominantly 2 percent.

Included with this soil in mapping are small areas
of somewhat poorly drained soils that are on the more
nearly level flats and small areas of well drained Parke
goils and Hickory soils.

Runoff is slow to medium. This soil is well suited to
corn, soybeans, small grain, and other adapted crops.
Because of moderately slow permeability, it has mod-
erate limitations for most nonfarm uses, Most areas
are in pasture or woodland. Wooded areas have fair
stands of hardwood trees. Capability unit I-1; wood-
land suitability subelass 1o.

Muskingum series

The Muskingum series consists of moderately deep,
steep and very steep, well drained soils that formed
in residuum weathered from interbedded sandstone,
siltstone, and shale. These soils are on side slopes of
strongly dissected uplands.

In a representative profile, the surface layer is dark
grayish brown silt loam about 4 inches thick. The sub-
surface layer is light yellowish brown silt loam 6
inches thick. The subsoil is 15 inches thick. In the
upper 9 inches the subsoil is yellowish brown, friable
silt loam, and in the lower 6 inches it is yellowish
brown and light yellowish brown, friable channery silt
loam. The underlying material, which extends to a
depth of 34 inches, is dark yellowish brown channery
silt loam. Below this is fractured sandstone and shale
bedrock.



JOHNSON COUNTY, INDIANA 23

The available water capacity is moderate, and per-
meability is moderate. The organic-matter content of
the surface layer is moderate,

Muskingum soils are of minor extent in the county.
They are suited to woodland and wildlife.

Representative profile of Muskingum silt loam, 25
to 50 percent slopes, in a wooded area 1,025 feet east
and 1,585 feet north of the southwest corner of sec.
34, T.11N,R.3E,

Al—0 to 4 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; very friable;
many fine and medium roots; 5 percent coarse frag-
ments; medium acid; clear wavy boundary.

A2—4 to 10 inches; light yellowish brown (10YR 6/4)
silt loam; weak fine subangular blocky structure; very
friable; many fine and medium roots; 5 percent coarse
fragments; medium acid; clear wavy boundary.

B21—10 to 19 inches; yellowish brown (10YR 5/4) silt
loam; moderate fine and medium subangular blocky
structure; friable; many fine roots and few medium
roots; 10 percent coarse fragments; strongly acid;
gradual wavy boundary.

B22—19 to 26 inches; yellowish brown {10YR 5/4) and
light yellowish brown (10YR 6/4) channery silt loam;
moderate fine and medium subangular blocky strue-
ture; friable; few fine roots; 15 percent coarse frag-
ments; strongly acid; gradual wavy boundary.

C-—25 to 34 inches; dark yellowish brown (10YR 4/4)
channery silt loam; few fine distinct pale brown
(10YR 6/3) mottles; weak fine and medium sub-
angular blocky structure; friable; 40 percent coarse
fragments; strongly acid; abrupt wavy boundary.

E—34 inches; fractured sandstone and shale.

The solum is 16 to 30 inches thick and depth to fractured
bedrock is 20 to 40 inches.

The A1l horizon is dark prayish brown (10YR 4/2),
very dark grayish brown (10YR 3/2), or dark brown
(10YR 3/3). The A2 horizon is light yellowish brown
(10YR 6/4), yellowish brown (10YR 5/4), or brown
(10YR 5/3).

The B2 horizon is yellowish brown (10YR 574, 5/8) or
dark yellowish brown (10YR 4/4) silt loam or channery
silt loam.

The C horizon is dark yellowish brown (10YR 4/4,
3/4) channery or very channery silt loam or loam.

The underlying bedrock is fractured sandstone, siltstone,
and shale,

Muskingum seils in most landscapes are near Wellston,
Hickory, and Hennepin scils, They have less clay and more
coarse fragments throughout the profile than Wellston
soils, Muskingum soils are underlain by bedrock, but Hick-
ory and Hennepin soils are underlain by glacial till.

MxG—Muskingum silt loam, 25 to 50 percent slopes.
This steep and very steep soil is on middie and lower
side slopes and point slopes of strongly dissected sand-
stone, siltstone, and shale uplands. Most areas are
irregularly shaped. Areas of this soil range from 10
to 80 acres.

Included with this soil in mapping are small areas of
Wellston, Hickory, and Hennepin goils; small areas of
soils on bottom lands that are too narrow to map
separately; and some outerops of bedrock, which are
shown on the soil map by special symbols.

Runoff is very rapid, and the hazard of erosion is
severe. Slope ig the main limitation to uge of this soil.
This soil is poorly suited to cultivated crops or to
pasture; it is best suited to woodland. Because of ero-
sion and slope, this soil has severe limitations for
most nonfarm uses. Most areas are wooded and have

fair stands of hardwood trees. Capability unit VIle-2;
woodland suitability subeclass 3f.

Nineveh series

The Nineveh series consists of nearly level, well
drained soils that are moderately deep over stratified
sands and gravel, These soils are on broad outwash
plains and terraces. The native vegetation was tall
prairie grasses and scattered hardwood trees.

In a representative profile, the surface layer is very
dark grayish brown loam about 8 inches thick. The
subsurface layer is dark brown clay loam 7 inches
thick. The subsoil is 21 inches thick. In the upper 12
inches the subsoil is dark brown, firm clay loam; in
the next 5 inches it iz dark brown, firm gravelly clay
loam; and in the lower 4 inches it is dark reddish
brown, firm gravelly loam. The underlying material,
to a depth of 60 inches, is stratified very coarse sand
and fine gravel.

The available water capacity is moderate. Permea-
bility is moderate in the surface layer and subsoil and
very rapid in the underlying material. The organie-
matter content of the surface layer is high.

Nineveh soils are of minor extent in the county.
They are well suited to farming.

Representative profile of Nineveh loam, 0 to 2 per-
cent slopes, in a cultivated field 40 feet west and 20
feet north of the southeast corner of sec. 34, T. 11
N, R.5E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
loam; dark grayish brown (10YR 4/2) dry; moderate
medium granular structure; friable; common fine
roots; few pebbles; neutral; abrupt smooth boundary.

A3—8 to 15 inches; dark brown (10YR 3/3) clay loam;
weak medium subangular blocky structure; friable;
few fine roots; discontinunous faint thin very dark
grayish brown (10YR 3/2) clay and organic films on
faces of peds; few pebbles; neutral; clear wavy boun-
dary.

B21t—15 to 27 inches; dark brown (10YR 3/3) clay loam;
moderate medium subangular blocky structure; firm;
continuous faint thin very dark grayish brown (10YR
3/2) clay and organice films on faces of peds; 10 per-
cent fine gravel; neutral; abrupt wavy boundary.

B22t—27 to 32 inches; dark brown (10YR 3/8) gravelly
clay loam; moderate medium subangular blocky strue-
ture; firm; common continuous faint thin very dark
grayish brown (10YR 3/2) clay and organic films on
faces of peds; neutral; clear wavy boundary.

B3t—32 to 36 inches; dark reddish brown (YR 8/3)
gravelly loam; weak coarse subangular blocky struc-
ture; firm, sticky when wet; mildly alkaline; abrupt
irregular boundary.

IIC—36 to 60 inches; brown (10YR 5/3) stratified very
coarse sand and fine gravel; single grained; loose;
strong effervescence; moderately alkaline.

The solum ranges from 24 to 42 inches in thickness, but
typically is 30 to 40 inches thick. Reaction throunghout the
solum ig slightly acid to mildly alkaline,

The Ap horizon is very dark grayish brown (10YR 3/2)
or dark brown (10YR 3/3, 7.6YR 8/2) loam. It is dom-
inantly loam, but ranges to silt loam. The A8 horizon is
very dark grayish brown (10YR 3/2) or dark brown
(10YR 3/3) loam or clay loam.

The B2 horizon is dark brown (7.5YR 4/4, 10YR 3/3)-
or very dark grayish brown (10YR 3/2) loam, clay loam,
or gravelly loam. The clay films are continuous or dis-
continucus.
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The B3t horizon is dark reddish brown (5YR 8/2, 3/3)
gravelly clay loam or gravelly loam. Tongues of this hori-
zon extend 5 to 15 inches into the underlying C horizon,

The IIC horizon is brown (10YR 5/3) or yellowish
brown (10YR 5/4) very coarse sand and fine gravel or
gravelly sand and sand.

Nineveh soils have drainage similar to that of Fox,
Ockley, and Ross soils. Nineveh soils have a darker colored
A horizon than Fox soils. They have a darker colored A
horizon and a thinner solum than Ockley soils. Nineveh
soils have stronger structure than Ross soils.

NnA—Nineveh loam, 0 to 2 percent slopes. This
nearly level soil is on broad outwash plaing and ter-
races. Most areas are irregularly shaped. Areas of
this soil range from 2 to about 100 acres.

Included with this soil in mapping are small areas
of well drained Fox and Ockley soils, small areas of
goils that do not have as dark and thick a surface layer,
and small areas of soils that are not as deep to strati-
fied gravelly sand and sand.

Runeoff is slow. This soil is well suited to corn and
soybeans. It has slight limitations for most 1_10nfarm
uses. Most areas are farmed. Capability unit Ils-1;
woodland suitability subclass 1o.

Ockley series

The Ockley series consists of deep, nearly level and
gently sloping, well drained soils that formed in loamy
outwash over stratified gravelly sand and sand. These
goils are on broad outwash plains and terraces. The
native vegetation was hardwood trees,

In a representative profile, the surface layer is dark
grayish brown and dark brown loam about 11 inches
thick. The subsoil is 39 inches thick. In the upper 6
inches the subsoil is dark brown, friable loam; in the
next 5 inches it is dark brown, firm clay loam; in the
14 inches below that it is dark brown, firm sandy clay
loam; in the next 7 inches it is brown, friable sandy
clay loam; and in the lower 7 inches it is dark brown,
firm gravelly loam. The underlying material, to a depth
of 60 inches, is brown stratified gravelly sand and
fine sand.

Runoff ig slow. The available water capacity is high,
and permeability is moderate. The organic-matter con-
tent of the surface layer is moderate.

Ockley soils are extensive. They are well suited to
farming. Some gravel and sand pits are in areas of
Ockley soils.

Representative profile of Ockley loam, 0 to 2 per-
cent slopes, in a cultivated field 2,640 feet east and
330 feet south of the northwest corner of sec. 33,
T.14N,R.3 E.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2} loam;
weak medium granular structure; friable; common
fine roots; slightly acid; abrupt smooth boundary.

A12—7 to 11 inches; dark brown (10YR 4/3) loam; meod-
erate medium granular structure; friable; common
fine roots; slightly acid; clear wavy boundary.

Bit—11 to 17 inches; dark brown (7.5YR 4/4)} loam; weak
medinm platy structure parting to moderate, medium
granular; friable; few fine roots; slightly acid; clear
wavy houndary.

B21t—1% to 22 inches; dark brown (7.5YR 4/4) clay
loam: moderate medium subangular blocky structure;

firm; patchy distinet thin dark brown (10YR 4/3)
clay films on faces of peds; medium acid; clear wavy
boundary.

B22t—22 to 36 inches; dark brown (7.5YR 4/4) sandy
clay loam; moderate medinm subangular blocky strue-
ture; firm; few pebbles; continuous distinct dark
brown (10YR 4/8) clay films as bridging of sand
graing; medium acid; clear wavy boundary.

B23t—36 to 43 inches; brown (7.5YR 4/4) sandy clay
loam; weak medium subangular blocky structure;
friable; few pebbles; continuous distinet reddish
brown (5YR 4/4) clay films as bridging and coatings
of sand grains; medium acid; clear wavy boundary.

B24t—43 to 50 inches; dark brown (7.5YR 3/2) gravelly
loam; weak coarse granular structure to massive;
firm; continuous distinet dark brown (7.5YR 3/2)
thin clay films as bridging and coatings of sand
grains; wedge-shaped tongues extend 4 to 20 inches
into the underlying caleareous gravelly sand and fine

- sand; slightly acid; abrupt irregular boundary.

IIC—50 to 60 inches; brown (10YR 5/3) stratified grav-
elly sand and fine sand; single grained; loose; strong
effervescence; moderately alkaline.

The solum ranges from 40 to 60 inches in thickness,
but typically is 45 to 55 inches thick.

The Ap horizon is dark grayish brown (10YR 4/2) or
dark yellowish brown (10YR 4/4). It is dominantly loam,
but ranges to silt loam. The A12 horizon is dark brown or
brown (10YR 4/3) loam. Some profiles have an A2 hori-
zon, which is grayish brown (10YR 5/2) or brown (10YR
5/8) loam.

The Bl horizon is dark yellowish brown (10YR 3/4) or
brown to dark brown (T.S5YR 4/4) loam, light clay loam,
silt loam, or light silty clay loam. The B2t horizon iz dark
vellowish brown (10YR 3/4, 4/4) or dark brown (L0YR
4/3, T5YR 4/4) sandy clay loam, clay loam, silty clay
loam, or gravelly clay loam. Sand and gravel content in-
creases as depth increases.

The IIC horizon is brown (10YR 5/3), pale brown
(10YR 6/3), or light yellowish brown (10YR 6/4)
gravelly sand and fine sand.

Cckley soils have drainage similar to that of Fox and
Nineveh soils. Ockley so0ils have a thicker solum than Fox
roils or Nineveh soils, They do not have as dark an A
horizon as Nineveh soils,

0OcA—Ockley loam, 0 to 2 percent slopes. This
nearly level soil iz on broad outwash plains and ter-
races adjacent to bottom lands of rivers and creeks.
Most areas are irregularly shaped, but some are long
and narrow. Areas of this soil range from 2 to 300
acres. This soil has the profile deseribed as represen-
tative of the series,

Included with this soil in mapping are small areas
of well drained Fox soils; small areas of somewhat
poorly drained Sleeth soils and very poorly drained
Westland soils in discontinuous, narrow, slightly de-
pressional drainageways; and small areas of deep, well
drained soils that have less gravel in the subseil than
this Ockley soil.

Runoff is slow. This soil is well suited to corn, soy-
beans, and small grain. It has slight limitations for
most nonfarm uses. Most areas are cultivated, Wooded
areas have fair stands of hardwood trees, but some
have been heavily pastured. Capability unit I-1; wood-
land suitability subclass lo.

0cB2—Ockley loam, 2 to 6 percent slopes, eroded.
This gently sloping soil is on side slopes of weakly de-
fined drainageways, on slightly higher knolls on the
broad outwash plains, and on toe slopes of kames and
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eskers. Most areas are long and narrow, but some are
rounded or irregularly shaped. Areas of this scil range
from 2 to 10 acres. This soil has a profile similar to
the one described as representative of the series, but
the surface layer is 7 or 8 inches thick and includes
so;iie clay loam or heavy loam material from the sub-
8oil.

Included with this soil in mapping are small areas
of well drained Fox soils; small areas of well drained
soilg that have a higher sand content throughout their
profile than this Ockley soil; and small areas of some-
what poorly drained Sleeth and Whitaker soils and
very poorly drained Rensselaer and Westland soils in
discontinuous, narrow, slightly depressional drainage-
ways, :

Runoff is medium, and erosion control practices are
needed, This soil is well suited to corn, soybeans, and
small grain. It has slight limitations for most nonfarm
uses. Most areas of this scil are cultivated. Some are
in pasture. Capability unit Ile-3; woodland suitability
subclass 1o,

Palms series

The Palms series consists of deep, nearly level, very
poorly drained soils that formed in organic deposits
over mineral material. These soils are in old oxbows
of rivers and creeks. The native vegetation was water-
tolerant grasses and sedges.

In a representative profile, black friable muck ex-
tends to a depth of 28 inches. The underlying material,
to a depth of 48 inches, is very dark gray, friable,
calcareous gilt loam. Below this, to a depth of 60 inches,
it is gray calcareous fine sandy loam.

The available water capacity is high. Permeability
is moderately rapid in the organic material and mod-
erate in the underlying loamy material. The organic-
matter content of the surface layer is very high. These
soils have a seasonal high water table within about a
foot of the surface during part of the year.

Palms soils are of minor extent in the county. When

adequately drained, they are well suited to farming,

Representative profile of Palms muck, in a pasture
1,940 feet east and 440 feet south of the northwest
corner of sec. 16, E. 11 N, R.5 E.

0al—o0 to 9 inches; black (5YR 2/1) sapric material,
black (N 2/0) rubbed and pressed; about 10 percent
fiber, 2 pereent rubbed; weak fine and medium gran-
ular structure; friable; many fine roots; clean sand
grains along cleavage planes; neutral; clear wavy
boundary.

Ot2-—9 to 22 inches; black (2.5Y 2/0) sapric material,
black (5Y 2/1) rubbed and pressed; about 5 percent

ber, a trace rubbed; weak medium prismatic struec-

ture parting to weak medium and coarse granular;
friable; many fine roots; clean sand grains along
cleavage planes; neutral; gradual wavy boundary.

0a3—22 to 28 inches; black (2.5Y 2/0) sapric material,
rubbed and pressed; sbout 5 percent fiber, a trace
rubbed; massive; friable; many fine roots; neutral;
clear wavy boundary.

IIC1g—28 to 48 inches; very dark gray (10YR 8/1) silt
loam; massive; friable; many small snail shells; few
pebbles; slight effervescence; moderately alkaline;
clear wavy boundary.

IIC2—48 to 60 inches; gray (10YR 5/1, 6/1) fine sandy
loam; strong effervescence; moderately alkaline,

The organic layer ranges from 16 to 50 inches in thick-
ness, but typically is 20 to 35 inches thick.

The Oa horizon is black (10YR 2/1, 5YR 2/1, or N 2/0)
and very dark brown (10YR 2/2).

The C horizon is gray (10YR 5/1, or 6/1}, very dark
gray (10YR 3/1, or 5Y 3/1), and dark gray (10YR 4/1,
or bY 4/1) fine sandy loam, loam, mucky silt loam, silt
loam, and clay loam.

Palms soils have drainage similar to that of Brookston,
Rensselaer, Sloan, and Westland soils. Palms soils have
an organic surface horizon, and the others have a mineral
surfaee horizon,

Pa—Palms muck. This ponded soil occupies filled-in
oxbows of old river and creek channels on bottom
lands and terraces. The areas range from 10 to 20
acres in size, and most are half-moon shaped. _

Included with this soil in mapping are small areas
of very poorly drained Sloan soils and somewhat poorly
drained Shoals soils, and small areas of very poorly
drained muck soils that have less than 16 inches or
more than 50 inches of organic matter overlying the
mineral soil material.

Runoff is very slow, or the soil is ponded. If ade-
quately drained, this soil is well suited to soybeans,
corn, and other suitable erops. Most areas are in pas-
ture or are idle. Wetness is the main limitation of this
soil. Because of wetness, this soil has severe limita-
tions for most nonfarm uses. Capability unit ITw-10;
woodland suitability subeclass 4w.

Parke series

The Parke series consists of deep, gently sloping
and moderately sloping, well drained soils that formed
in loess and the underlying weathered till or outwash.
These soils are on ridgetops and knolls. The native
vegetation was hardwood trees,

In a representative profile, the surface layer is dark
grayish brown silt loam about 4 inches thick. The sub-
surface layer is brown silt loam 5 inches thick, The
subsoil is 53 inches thick. In the upper 4 inches the
subsoil is yellowish brown, friable silt loam; in the
next 23 inches it is strong brown, firm silty clay loam;
and in the lower 26 inches it is strong brown, friable
loam. The underlying material, to a depth of 95 inches,
is reddish brown, friable heavy loam.

The available water capacity is high, and permea-
bility is moderate. The organic-matter content of the
surface layer is moderate. :

Parke soils are of minor extent in the county. When
erosion is controlled, they are well suited to farming.

Representative profile of Parke silt loam, 6 to 12
percent slopes, eroded, in an uneroded part of the unit,
2,000 feet east and 2,800 feet north of the southwest
corner of sec. 34, T.11 N,,R. 3 E.

Al—0 to 4 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable;
many fine roots; slightly acid; abrupt wavy boundary.

A2—4 to 9 inches; brown (10¥YR 5/3) silt loam; mod-
erate medium granular structure; friable; many fine
roots; medium acid; clear wavy boundary.

B1—9 to 13 inches; yellowish brown (10YR 5/4) silt
loam; weak medium subangular blocky structure;
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friable; few fine roots; patchy faint thin grayish
brown (10YR 5/2) clay films on faces of peds;
strongly acid; clear wavy boundary.

B2t—13 to 86 inches; strong brown (7.5YR 5/6) silty
clay loam; moderate medium subangular blocky strue-
ture; firm; few fine roots; continuous distinct thin
dark brown (7.5YR 4/4) clay films on faces of peds;
very strongly acid; clear wavy boundary.

11B3t--36 to 62 inches; strong brown (7.5YR §/6) loam;
weak medium subangular blocky structure; friable;
few fine roots; strongly acid; gradual wavy boundary.

C—62 to 95 inches; reddish brown (YR 4/4) heavy
loam; weak medium subangular blocky structure;
friable; few fine roots; discontinuous faint thin
yellowish red (6YR 5/6) clay films on faces of peds;
strongly acid.

The solum ranges from 48 to 84 inches in thickness,
but typically is 50 to 70 inches thick. Thickness of the
silt mantle is 20 to 40 inches.

The Al or Ap horizon is dark grayish brown (10YR
4/2) or dark brown (10YR 4/3). The A2 horizon is
1gre‘:l.yish brown (10YR 5/2) or brown (10YR 5/3) silt
oam.

The Bl horizon is yellowish brown (10YR 5/4) or dark
yellowish brown (10YR 4/4) silt loam, heavy silt loam,
or loam. It has weak or moderate, fine or medium, sub-
angular blocky structure,

The B2 horizon is strong brewn (7.5YR 5/6) or dark
brown (7.5YR 4/4) loam, silt loam, or silty clay loam. It
bas fine, medium, or coarse angular or subangular blocky
structure.

The B3 horizon is yellowish brown (10YR 5/6), strong
brown (7.65YR 5/6), reddish brown (5YR 4/4), or yel-
lowish red (5YR 5/6) heavy loam or loam. It has weak,
medigm, or coarse subangular blocky structure or is
massive.

The C horizon is reddish brown (5YR 4/4) or yellowish
red (EYR 4/6) heavy loam, loam, or sandy loam.

Parke soils are associated with Fox, Ockley, and Hickory
soils and have similar drainage. Parke soils have a deeper
solum than Fox and Qckley soils, Parke soils have a
thicker mantle of loess than Hickory soils, which formed
mainly in glacial till.

PkB2—Parke silt loam, 2 ‘to 6 percent slopes,
eroded. This gently sloping soil is on ridgetops and
upper side slopes of loess-mantled, strongly dissected,
glacial uplands and on low-lying knolls within areas
of nearly level and gently sloping, moderately well
drained Muren soils. Most areas are irregularly shaped.
Areas of this soil range from 2 to 30 acres. This seil
has a profile similar to the one described as represen-
tative of the series, but the surface layer and some
material from the upper part of the subsoil are mixed
and form a brown surface layer. Small areas of this
soil that have been in woods or pasture many years are
not eroded.

Included with this soil in mapping are small areas
of moderately well drained Muren soils and well
drained Wellston soils and small areas of severely
eroded soils, which are shown on the soil map by a
special symbol.

Runoff is medium. The main concern in manage-
ment is controlling erosion. This soil is well suited to
corn and soybeans. Because of slope, it has moderate
limitations for most nonfarm uses. Most areas are in
pasture or woodland. Wooded areas have fair stands of
hardwood trees. Capability unit Ile-1; woodland suit-
ability subclass 1o.

Pk(C2—Parke silt loam, 6 to 12 percent slopes,

eroded. This soil iz on the side slopes, point slopes,
and heads of drainageways on loess-mantled, strongly
dissected, glacial uplands. Most areas are irregularly
shaped. Areas of this soil range from 2 te 25 acres,
This soil has a profile similar to the one described as
repregentative of the series, but the surface layer is
dark brown and is not as thick. Areas of this soil that
have been in pasture or woods many years are not
eroded.

Included with this seil in mapping are small areas
of well drained Welston soils and well drained Hickory
soils. Small areas of severely eroded soils are shown
on the soil map by a special symbol,

Runoff is medium. Erosion is the main hazard, Ero-
sion control practices are needed. This soil is well
guited to small grain, legumes, and an occasional row
crop. Because of slope, this soil has moderate limita-
tions for most nonfarm uses. Most areas of this goil
are in pasture or woodland. Wooded areas have fair
stands of hardwood trees. Capability unit ITle-1; wood-
land suitability subclass lo.

Rensselaer series

The Rensselaer series consists of deep, nearly level,
very poorly drained soils that formed in loamy outwash
sediments. These soils are on broad cutwash plains and
in old glacial drainageways and lake basins. The
native vegetation was water-tolerant grasses and hard-
wood trees.

In a representative profile, the surface layer is silty
clay loam about 14 inches thick, It is very dark grayish
brown in the upper part and very dark gray in the
lower part. The subsoil is 28 inches thick. In the upper
11 inches the subsocil is dark gray, mottled, firm silty
clay loam; in the next 11 inches it is olive gray, mot-
tled, firm silty elay loam; and in the lower 6 inches it
is mottled gray and yellowish brown, firm loam. Be-
tween depths of 42 and 47 inches, the underlying ma-
terial is mottled gray and yellowish brown sandy loam.
Below this, to a depth of 60 ches, the underlying
material is gray, stratified sandy loam and sand.

The available water capacity is high, and permeabil-
ity is slow. The organic-matter content of the surface
layer is high. These soils have a seasonal high water
table within about a foot of the surfaee, during some
part of the year.

Rensselaer soils are of moderate extent. When ade-
quately drained, they are well suited to farming.

Representative profile of Rengselaer silty clay loam,
in a cultivated field 2,375 feet east and 40 feet south
of northwest corner of sec. 30, T. 13 N, R. 5 E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
silty clay loam; moderate fine and medium granular
structure; friable; common fine roots; mildly alka-
line; abrupt smooth boundary.

Al2 8 to 14 inches; very dark gray (10YR 3/1) silty
elay loam; few medium faint brown (10YR 4/3)

mottles; moderate fine subangular blocky structure;
firm; common fine roots; neutral; clear wavy bound-

ary.
B21tg—14 to 25 inches; dark gray (10YR 4/1) silty clay
loam; few fine faint dark brown (10YR 3/3) mottles;
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moderate medium prismatic structure that parts to
moderate medium subangular blocky; firm; few fine
roots; patchy distinct thin very dark gray (10YR
3/1) clay films on faces of peds; neutral; clear wavy
boundary.

B22tg—25 to 36 inches; olive gray (5Y b5/2) silty clay
loam; common medium distinet yellowish brown
{1I0YR b5/8) mottles; moderate medium prismatic
structure parting to moderate medium subangular
blocky; firm; patchy distinet thin gray (10YR 5/1)
clay films on faces of peds; few very dark grayish
brown (10YR 3/2) iron and manganese oxide con-
cretions; mildly alkaline; clear wavy boundary.

IIB23tg—36 to 42 inches; mottled gray (10YR 5/1) and
yellowish brown (10YR 5/6) loam; weak medium to
coarse subangular blocky -structure; firm; diseon-
tinucus distinet thin very dark gray (10YR 3/1) clay
films on faces of peds; 3 percent fine and coarse
gravel; slightly alkaline; abrupt wavy boundary.

IIC1—42 to 47 inches; mottled gray (10YR 5/1) and
yellowish brown (10YR 5/6) sandy loam; weak coarse
subangular block structure to massive; slightly sticky
when wet; strong effervescence; moderately alkaline;
abrupt wavy boundary.

IIC2—47 to 60 inches; gray (10YR 5/1) stratified sandy
loam and sand; loose; strong effervescence; mod-
erately alkaline,

The solum ranges from 80 to 56 inches in thickness, but
typically iz 35 to 45 inches thick.

The Ap horizon is black (10YR 2/1), very dark brown
(10YR 2/2), very dark grayish brown (10YR 3/2), or
very dark gray (10YR 3/1). It iz dominantly silty clay
loam, but loam and clay loam are also within the range.

The B2t horizon is very dark gray (N 3/0), dark gray
(10YR 4/1), gray (10YR 5/1), light gray (10YR 6/1),
olive gray (5Y 5/2), or grayish brown (2.5Y 5/2) silty
clay loam or clay loam; some subhorizons are silt loam or
]oam.. Mottles are few to many, fine to coarse, distinet or
prominent. Clay films are patchy to continuous, faint to
prominent, and thin to thick.

The C horizon is stratified sand, loamy sand, sandy loam,
silt loam, silt, or very thin strata of silty clay loam.

Rensselaer soils have drainage similar to that of Brooks-
ton, Slo?n, and Westland soils. Rensselaer scils have less
gravel in the lower part of the profile than Westland
soils. They have a Bt horizon, and the Sloan seils do not.
Rensselaer soils have a C horizon of atratifled sandy loam
and sand, and Brookston soils have a C horizon of loam.

Re—Rensselaer silty clay loam. This nearly level soil
is in slightly depressional areas of .broad outwash
plains and in old glacial drainageways and lake basins.
Most areas are irregularly shaped, but some are long
and narrow. Areas of this soil range from 2 to more
than 300 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of very poorly drained Brookston, Sloan, and Westland
goils and somewhat poorly drained Sleeth and Whit-
aker soils, Wet spots are shown on the soil map by a
special symbol.

Runoff is very slow or ponded. Wetness is the main
limitation to use of this soil. If adequately drained, this
soil is well suited to corn and soybeans. Because of wet-
ness and slow permeability, this soil has severe limita-
tions for most nonfarm uses. Most areas are culti-
vated. Wooded areas have fair stands of hardwood
trees, but some have been heavily pastured. Capability
unit ITw-1; woodland suitability subclass 2w.

Ross series

The Ross series consists of deep, nearly level, well
drained soils that formed in loamy alluvium. These

soils are on bottom lands. The native vegetation was
prairie grasses and scattered hardwood trees.

In a representative profile, the surface layer is
about 36 inches thick. In the upper 22 inches the sur-
face layer is very dark grayish brown, friable loam,
and in the lower 14 inches it is very dark brown, fri-
able sandy clay loam. The underlying material, to a
depth of 49 inches, is dark yellowish brown, mottled,
sandy clay loam. Below this, to a depth of 60 inches,
it is stratified mottled brown sandy loam.

The available water capacity is high, and permea-
bility is moderate. The organic-matter content of the
surface layer is high.

Ross soils are of minor extent in the county. They
are well suited to farming, but crops are subject to
damage from flooding. .

Representative profile of Ross loam, in a cultivated
area 2,510 feet east and 930 feet south of northwest
corner of sec. 34, T. 12 N., R. 5 E.

Ap—0 to 8 inches; very dark grayish brown (10YR 8/2)
loam; weak fine and medium granular structure;
friable; few fine roots; few pebbles; neutral; abrupt
gmooth boundary. .

A12—8 to 15 inches; very dark grayish brown (10YR
3/2) loam; moderate medium granular structure;
friable; few fine roots; few small pebbles; mildly
alkaline: clear smooth boundary.

A13—15 to 22 inches; very dark grayish brown (10YR
3/2) loam; weak fine and medium subangular blocky
strueture; friable; few fine roots; few pebbles; mildly
alkaline; clear smooth boundary.

Al14—22 to 36 inches; very dark brown (10YR 2/2) sandy
clay loam; weak medium subangular blocky structure;
friable; few pebbles; mildly alkaline; clear smooth
boundary.

C1—36 to 49 inches; dark vellowish brown (10YR 4/4)
sandy clay loam; common medium distinct dark gray-
ish brown (10YR 4/2) mottles; massive; few pebbles;
slight effervescence; mildly alkaline; clear wavy
boundary.

C2-—49 to 60 inches: brown (10YR 5/83) sandy leam;
ecommon medium distinet light brownish gray (10YR
6/2) mottles; massive; few pebbles; strong efferves-
cence; moderately alkaline.

Reaction is neutral to moderately alkaline throughout
the profiile, :

The A horizon ranges from 25 to 40 inches in thickness,
It is very dark brown (10YR 2/2), very dark grayish
brown (10YR 3/2), or dark brown (10YR 3/3). It is
dominantly loam, but ranges to fine sandy loam or silt
loam. The lower part of the A horizon is clay loam or
sandy loam in places.

The upper part of the C horizon is silty clay loam, sandy
clay loam, silt loam, loam, or fine sandy loam. The lower
part of the C horizon is stratified sand, loamy sand, sandy

“loam, loam, and thin strata of fine gravel.

Ross soils have drainage the same as that of Genesee
soils. Ross soils have a darker colored A horizon than
Genesee soils,

Rs—Ross loam. This nearly level soil is on slightly
raized natural levees on flood plains. Most areas are
irregularly shaped. Areas of this scil range from 5 to
50 acres, Slopes are 0 to 2 percent.

Included with this scil in mapping are small areas
of well drained Genesee soils, moderately well drained
Eel so0ils, and somewhat poorly drained Shoals soils;
and small areas of moderately well drained soils that
have a thick, dark colored surface layer like that of
Ross soils.

Runoff is slow. Flooding is the main hazard in use
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and management of this soil. This soil is subject to
flooding in winter and early in spring, and is subject
to occasional flooding of short duration during some
parts of the growing season. This soil is well suited to
corh and soybeans. Because of flooding, it has severe
limitations for most nonfarm uses. Most areas of this
go0il are cultivated. Wooded areas have poor stands of
hardwood trees. Capability unit I-2; woodland suit-
ability subclass 1lo.

Shoals series

The Shoals series consists of deep, nearly level,
somewhat poorly drained soils that formed in loamy
alluvium. These soils are on flood plains of rivers and
creeks, The native vegetation was hardwood trees,

In a representative profile, the surface layer is dark
grayish brown silt loam about 8 inches thick. The
underlying material is grayish brown, mottled, friable
gilt loam in the upper b inches; in the next 12 inches it
is pale brown, mottled, friable silt loam; and to a
depth of 35 inches it is grayish brown, mottled, friable
loam. Below this, to a depth of about 60 inches, it is
yellowish brown, mottled, stratified silt loam, loam, and
sandy loam.

The available water capacity is high, and permeabil-
ity is moderate. The organic-matter content of the
surface layer is moderate. These soils have a seasonal
high water table about 1 to 8 feet below the surface
during some part of the year.

Shoals soils are of minor extent in the ecounty. When
adequately drained, they are well suited to farming,
but crops are subject to damage from flooding.

Representative profile of Shoals silt loam in a culti-
vated field 2,370 feet west and 2,100 feet north of the
southeast corner of see. 23, T. 12 N, R. 5 E,

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) s&ilt
loam; moderate medium granular structure; friable;
few fine roots; neutral; abrupt smooth boundary.

C1-—8 to 13 inches; grayish brown (10YR 5/2) silt loam;
common medium distinet pale brown (10YR 6/3) and
light yellowish brown (10YR 6/4) mottles; moderate
medium granular structure; friable; few fine roots;
neutral; elear smooth boundary.

C2--13 to 25 inches; pale brown (10YR 6/3) silt loam;
many medium distinet grayish brown (10YR 5/2)
and light yellowish brown (10YR 6/4) mottles; weak
medium granular structure; friable; neutral; clear
wavy boundary.

C38—25 to 35 inches; grayish brown (10YR 5/2) loam;
many prominent light yellowish brown (10YR6/4)
and yellowish brown (10YR 5/6) mottles; weak fine
and medium granular structure; friable; few very
dark grayish brown (10YR 3/2) iron and manganese
oxide concretions; neutral; clear smooth boundary.

C4—35 to 60 inches; yellowish brown (10YR 5/4) strati-
fied =ilt loam, sandy loam, and leam; many medium
distinet grayish brown (10YR 5/2) and few medium
faint )lrellowish brown (10YR 5/6) mottles; friable;
neutral.

Reaction throughout the profile is neutral or mildly
alkaline,

The Ap horizon is dark grayish brown (10YR 4/2),
g}lr'aj)rish brown (10YR 5/2), or light brownish gray (10YR
6/2).

The C horizon is grayish brown (10YR 5/2), pale brown
(10YR 6/3), or yellowish brown (10YR 5/4) silt loam,
loam, fine sandy loam, or heavy silt loam to light clay loam.

Shoals soils have drainage similar to that of Crosby,
Sleeth, and Whitaker soils. Shoals soils contain less eclay,
are less acid, and have weaker structure than Crosby,
Sleeth, or Whitaker soils.

Sh—Shoals silt loam. This nearly level soil is on
narrow flood plaing of meandering creeks and in low
lying, weakly defined drainageways on bottom lands of
large rivers. Most areas are long and narrow, but some
are irregularly shaped. Areas of this soil range from
2 to 60 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of moderately well drained Eel soils and very poorly
drained Sloan soils.

Runoff is slow. Wetness is the main limitation to use
of this soil. This soil is subject to flooding in winter
and early in spring and is subject to occasional flooding
during some parts of the growing season. If adequately
drained, it is well suited to corn and soybeans. Be-
cause of flooding and wetness, it has severe limitations
for most nonfarm uses. Most areas are cultivated or
in permanent pasture. Wooded areas have poor to fair
stands of hardwood trees. Capability unit Ilw-7; wood-
land suitability subclass 2w. '

Sleeth series

The Sleeth series consists of deep, nearly level,
somewhat poorly drained soils that formed in loamy
outwash over stratified sand and gravel. These soils
are on broad outwash plains and terraces and in old
glacial drainageways. The native vegetation was hard-
wood trees.

In a representative profile, the surface layer is dark
grayish brown loam about 9 inches thick. The subsur-
face layer is grayish brown, friable loam 4 inches
thick. The subsoil is about 35 inches thick. In sequence
from the top, it is 4 inches of yellowish brown, mottled,
friable loam; 10 inches of yellowish brown and grayish
brown, firm clay loam; 9 inches of grayish brown,
mottled, firm gravelly clay loam; 8 inches of dark
gray, mottled, friable gravelly clay loam; and 4 inches
of dark gray, friable gravelly clay loam. The under-
lying material, to a depth of 60 inches, is light gray
gtratified coarse sand and fine gravel.

The available water capacity is high, and permea-
bility is moderate. The organic-matter content of the
surface layer is moderate. These soils have a seasonal
high water tablz about 1 to 3 feet below the surface
during some part of the year.

Sleeth soils are of minor extent in the county. When
adequately drained, they are well suited to farming.

Representative profile of Sleeth loam, in a cultivated
field 2,830 feet east and 925 feet south of northwest
corner of sec. 13, T. 12 N, R. 4 E.

Ap-—0 to 9 inches; dark grayish brown (10YR 4/2) loam;
moderate medium granular structure; friable; few fine
roots; slightly acid; abrupt smooth boundary.

A2—9 to 13 inches; grayish brown (25Y 5/2) loam; mod-
erate thick platy strueture; friable; few fine roots;
slightly acid; clear smooth boundary,

B1—13 to 17 inches; yellowish brown (10YR 5/4) loam;
common medium faint grayish brown (10YR 5/2) mot-
tles; friable; weak medium granular structure;
slightly acid; clear smooth boundary.
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B21t—17 to 27 inches; yellowish brown (10YR 5/6) and
grayish brown (10YR 6/2) clay loam; weak coarse
prismatic structure parting to moderate medium sub-
angular blocky; firm; continuous distinet thin light
brownish gray (2.5Y 6/2) clay and silt films on faces
of peds; few pebbles; common tubular pores; thin dark
grayish brown (10YR 4/2) organic coatings in some
pores and on worm casts; medium acid; slightly wavy
boundary.

B22t--27 to 36 inches; grayish brown (10YR 5/2) gravelly
clay loam; common medium distinct yellowish brown
(10YR 5/6) mottles; weak coarse subangular blocky
structure; firm; discontinuous faint thin grayish
brown {(2.5Y 5/2) clay films on faces of peds and in
voids; few fine black (10YR 2/1) iron and manganese
oxide concretions; medium acid; gradual wavy bound-

ary.

B23t—36 to 44 inches; dark gray (10YR 4/1) gravelly
clay loam; common medium distinet strong brown
(7.5YR 5/8) mottles; weak coarse subangular blocky
structure; friable; neutral; clear irregular boundary.

B24t—44 to 48 inches; dark gray (10YR 4/1) gravelly
clay loam; weak eoarse subangular blocky structure;
friable; calcareous in peds and dolomitie rock; abrupt
irregular boundary. )

IIC—48 to 60 inches; light gray (10YR 6/1} stratified
coarse sand and fine gravel; single grained; loose;
strong effervescence; moderately alkaline.

The solum ranges from 490 to 556 inches in thickness, but
typically is 40 to 50 inches thick.

The Ap horizon is dark grayish brown (10YR 4/2),
grayish brown (10YR 5/2), or brown (10YR 5/3). It is
dominantly loam, but ranges to fine sandy loam and silt
loam. The A2 horizon is grayish brown (2.5Y 5/2 or 10YR
5/2}) or light brownish gray (10YR 6/2) loam or silt loam.

The B2 horizon is grayish brown (10YR 5/2), yellowish
brown (10¥YR 5/4, 5/8), brown (10YR 5/3), or dark gray
(10YR 4/1) sandy loam, clay loam, silty clay loam, sandy
clay loam, or gravelly c¢lay loam. Mottles throughout the
B2 horizon are few to many, fine to coarse, and faint to
prominent,

The C horizon is light gray (10YR 6/1), gray (10YR
5/1), or dark gray (10YR 4/1) stratified gravelly sand,
loamy sand, sand, and coarse sand or fine gravel,

Sleeth soils have drainage similar to that of Crosby,
Fincastle, and Whitaker soils. Sleeth soils have stratifica-
tion in the solum, but the Crosby and Fincastle soils do
noj:l. They have more gravel in the solum than Whitaker
S0118,

Sk—Sleeth loam. This nearly level, somewhat poorly
drained soil is surrounded by very poorly drained
Rensselaer or Westland soils or by well drained Ockley
or on 80ils on outwash plains and terraces and in old
glacial drainageways. Most areas are irregularly
shaped, but some are island-like. Areas of this soil
range from 5 to 80 acres. Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of very poorly drained Westland and Rensselaer soils
an.t% somewhat poorly drained Crosby and Whitaker
soils.

Runoff is slow, Wetness is the main limitation to
use of this soil. If adequately drained, this soil is well
suited to corn and soybeans. Because of wetness and
slow permeability, it has severe limitations for most
nonfarm uses. Most areas of this soil are farmed. The
wooded areas have fair stands of hardwood trees, but
some have been heavily pastured. Capability unit
IIw-2; woodland suitablity subclass 3w.

Sloan series

The Sloan series consists of deep, nearly level, very

poorly drained soils that formed in loamy alluvium.
These soils are on bottom lands of rivers and creeks.
The native vegetation was water-tolerant hardwood
trees and grasses.

In a representative profile, the surface layer is
about 14 inches thick, In the upper 7 inches it is very
dark brown clay loam, and in the lower 7 inches it is
very dark brown silty clay loam. The subsoil is 24
inches thick, In the upper 10 inches the subsoil is dark
eray, mottled, firm clay loam, and in the lower 14
inches it is gray, mottled, firm clay loam. Between
depths of 38 and 44 inches the underlying material is
gray, mottled, light silty clay loam. Below this, to a
depth of 60 inches, the underlying material is light
gray, stratified coarse silts and very fine sand.

The available water capacity is high, and permeabil-
ity is moderate or moderately slow. The organic-matter
content of the surface layer is high. These soils have
a seasonal high water table within about 6 inches of
the surface during some part of the year.

Sloan soils are of minor extent in the county. W}ien
adequately drained they are well suited to farming,
but crops are subject to damage from flooding. )

Representative profile of Sloan clay loam in a culti-
vated field, 2,380 feet east and 1,585 feet north of the
southwest corner of sec. 17, T. 11 N, R. 5 E.

Ap—0 to 7 inches; very dark brown (10YR 2/2) clay loam,
very dark gray (10YR 8/1) rubbed; moderate fine and
medium subangular blocky structure; friable; few fine
roots; neutral; abrupt smooth boundary. .

A12—7 to 14 inches; very dark brown (10YR 2/2) silty
clay loam, very dark grayish brown {(10YR 3/2) rub-
bed: few medium distinet dark yellowish brown (10YR
4/4) mottles; moderate medium subangular blocky
structure; firm; few fine roots; neutral; clear smooth
boundary.

B2lg—14 to 24 inches; dark gray (10YR 4/1) clay loam;
few medium distinct dark yellowish brown (10YR 3/ 4}
mottles; moderate medium subangular blocky strue-
ture: firm: mildly alkaline; clear smooth boundary.

B22g—24 to 38 inches; gray (10YR &/1) clay. loam; many
medium distinet dark yellowish brown (10YR_4/4)
mottles; weak medium prismatic structure parting to
moderate medium subangular blocky; firm; mildly
alkaline; abrupt smooth boundary.

Clg—38 to 44 inches; gray (10YR 5/1) light silty clay
loam; many medium prominent yellowish brown
(10YR 5/6) mottles; few medium distinct light gray
(10YR 7/2) mottles; weak medium prismatie strue-
ture; friable; slight effervescence; mildly alkaline;
abrupt irregular boundary.

C2g—44 to 60 inches; light gray (10YR 7/1) stratified
coarse silts and very fine sand; common coarse dis-
tinct yellowish brown (10YR 5/6) mottles; massive;
friable; strong effervescence; moderately alkaline.

The solum ranges from 20 to 50 inches in thickness, but
typically is 26 to 45 inches thick. Reaction is neutral to
moderately alkaline throughout the profile.

The Ap or Al horizon is very dark brown (10YR 2/2},
very dark gray (10YR 8/1), or black (10YR 2/1). It is
dominantly light elay loam, but ranges to loam, silt loam,
and light clay loam.

The B horizon is dark gray (10YR 4/1) or gray (10YR
5/1} clay loam, silty clay loam, or loam. Mottles are few
to many, fine to coarse, and faint to prominent.

The C horizon is stratified loam, silt loam, silty clay
loam, silt, and very fine sand.

Sloan soils are in the same landscape as well drained
Genesee soils, moderately well drained Eel soils, and
somewhat poorly drained Shoals soils., Sloan soils are very
poorly drained.
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Sn—Sloan clay loam. This nearly level soil is in low
swales or oxbows of old channels of rivers or creeks.
Most areas are long and narrow or half-moon shaped,
Areas of this s0il range from 2 to 10 acres. Slopes are
0 to 2 percent.

Included with this soil in mapping are small areas
of somewhat poorly drained Shoals secils and very
poorly drained Rensselaer soils. Also included are small
areas of mucky soils in the lowest areas of Sloan soils.
These wet mucky soils, which dry out more slowly
than Sloan seils, are shown on the soil map by a special
symbol.

Runoff is very slow, Wetness is the main limitation
to use of this soil. This scil is subject to flooding in
winter and early in spring and is subject to occasional
flooding during parts of the growing season. If ade-
quately drained, it is well suited to corn and soybeans.
Because of flooding and wetness, it has severe limita-
tions for most nonfarm uses. About half of the acreage
is farmed. Wooded areas have poor stands of hardwood
trees. Capability unit I1Iw-9; woodland suitability sub-
class 2w.

Wellston series

The Wellston series consists of deep, moderately
sloping, well drained soils that formed in loess and
the underlying residuum of acid sandstone, shale, and
siltstone. These soils are on ridgetops and on upper
gide slopes and point slopes of strongly dissected bed-
rock areas in the uplands, The native vegetation was
hardwood trees.

In a representative profile, the surface layer is
brown silt loam about 8 inches thick. The subsoil is 30
inches thick. In the upper 8 inches the subsoil is strong
brown, friable and firm silt loam ; in the next 11 inches
it is strong brown and brown, firm silty clay loam;
and in the lower 11 inches it is strong brown, firm gilt
loam. The underlying material, to a depth of 52 inches,
is brownish yellow silt loam. Below this is fractured
sandstone bedrock.

The available water capacity is high, and permea-
bility is moderate. The organic-matter content of the
surface layer is moderate.

Wellston soils are of minor extent in the county.
When erosion is adequately controlled, they are well
suited to farming.

Representative profile of Wellston gilt loam, 6 to 12
percent slopes, eroded, in an idle and regrowth timber
area, 1,500 feet north and 1,126 feet east of the south-
west corner of sec. 31, T. 11 N,, R. 4 E.

Ap—0 to 8 inches; brown (10YR 5/38) silt loam; weak fine
and medium granular structure; friable; many fine
roots; strongly acid; abrupt smooth boundary,

B1t—S8 to 11 inches; strong brown (7.5YR b/6) silt loam;
moderate fine and medium subangular blocky strue-
ture; friable; many fine roots: strongly acid; clear
smooth boundary.

B21t+—11 to 16 inches; strong brown (7.5YR 5/6) heavy
silt loam; moderate fine and medium subangular
blocky structure; firm; common fine roots; discon-
tinuous faint thin very pale brown (10YR 7/3) silt
coatings on faces of peds; strongly acid; clear smooth
boundary.

B22t—16 to 20 inches; strong brown (7.5YR 5/6) light
silty eclay loam; moderate fine and medium angular
and subangular bloeky structure; firm; common fine
roots; continuous faint thin very pale brown (10YR
7/3) silt coatings on faces of peds; strongly acid;
clear smooth boundary.

B23t—20 to 27 inches; brown (7.5YR 4/4} silty elay
loam; moderate fine and medium subangular blocky
structure; firm; few fine roots; patchy faint thin
light gray (10YR 7/2) silt eoatings on faces of peds;
very strongly aeid; clear smooth boundary.

IIB24t—27 to 38 inches; strong brown (7.5YR 5/6) silt

© loam; weak medium subangular blocky structure;
firm; patchy faint thin pale brown (10YR 6/3) silt
coatings on faces of peds; 2 percent sandstone frag-
ments; very strongly acid; clear wavy boundary.

IIC—38 to 52 inches; brownish yellow (10YR 6/6) silt
loam; common medium distinct gray (10YR 6/1) and
yellowish brown (10YR 5/8) mottles; massive; 10 per-
cent sandstone fragments; very strongly acid; abrupt
wavy boundary.

R—52 inches; fractured sandstone.

The solum is 32 to 50 inches thick. Thickness of the loess
mantle ranges from 25 to 45 inches.

The Ap horizon is brown (10YR 5/8, 4/3) or dark
grayish brown (10YR 4/2). Some profiles have an A2
horizon, which is pale brown (10YR 6/3) silt loam.

The B21t horizon is strong brown (7.5YR 5/6) silt loam
or heavy silt loam. The upper part of the B2t horizon is
strong brown (7.6YR 5/6) or brown (7.5YR b5/4) silt
loam or silty clay loam. The lower part of the Bt horizon
is loam, silt loam, or silty clay loam that is 1 to 20 per-
cent coarse fragments.

The C horizon is brownish yellow (l10YR 6/6, 6/8) or
light vellowish brown (10YR 6/4) silt loam or loam.

The underlying bedrock -is fractured sandstone, shale,
or siltstone.

Wellston soils in most landscapes are near Muren and
Muskingum soils. Wellston soils are well drained, and
Muren soils are moderately well drained. Wellston seils
have more clay between depths of 10 and 30 inches than
Muskingum seils; they do not have channery fragments in
the solum,

WdC2—Wellston silt loam, 6 to 12 percent slopes,
eroded, This moderately sloping soil is on the upper
side slopes, point slopes, and head slopes of drainage-
ways and on ridgetops of silt-mantled, dissected sand-
atone, siltstone, and shale uplands. Most areas are
irregularly shaped, but some are long and narrow.
Areas of this soil range from 2 to 40 acres.

Included with this soil in mapping are small areas
of well drained Muskingum soils and Parke soils and
moderately well drained Muren soils. Some severely
eroded areas are shown on the scil map by a special
symbol.

Runoff is medium. The hazard of erosion is moder-
ate, and erosion control practices are needed. This soil
is suited to corn and soybeans. It has moderate limita-
tions for most nonfarm uses; it has moderate limi-
tations for residential development where septic tank
absorption fields are needed, Most areas of this soil
are idle or wooded. Wooded areas have fair stands of
hardwoods. Capability unit Ille-3; woodland suitabil-
ity subclass 3o.

Westland series

The Westland series consists of deep, nearly level,
very poorly drained soils that formed in loamy out-
wash over stratified gravelly sand and sand. These
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80ils are on broad outwash plains and in old glacial
drainageways. The native vegetation was water-toler-
ant grasses and hardwood trees.

In a representative profile, the surface layer is black
clay loam about 15 inches thick. The subsoil is 33
inches thick. In the upper 6 inches the subsoil is dark
gray, mottled, firm clay loam; in the next 11 inches
it is dark grayish brown, mottled, firm clay loam; in
the 6 inches below that it is gray, mottled, firm clay
loam; and in the lower 10 inches it is dark gray,
mottled, firm gravelly clay loam. The underlying ma-
terial, to a depth of 60 inches, is stratified dark gray
sandy loam, gravelly sand, and sand.

The available water capacity is high, and permea-
bility is slow.- The organic-matter content of the sur-
face layer is high. These soils have a géasonal high
water table within about a foot of the surface during
some part of the year. :

Westland soils are of moderate extent. When ade-
quately drained, they are well suited to farming.

Representative profile of Westland clay loam, in a
pasture field 1,320 feet west and 2 feet south of north-
east corner of sec. 22, T. 11 N, R. 5 E.

Ap—0 to 7 inches; black (10YR 2/1) clay loam; mod-
erate medium granular structure; friable; common
fine roots; slightly acid; clear wavy boundary.

A12—7 to 15 inches; black (10YR 2/1} eclay loam; mod-
erate medium and coarse granular structure; friable;
few fine roots; neutral; clear wavy boundary.

B21tg—15 to 21 inches; dark gray (10YR 4/1) clay loam;
few medium faint dark brown (10YR 4/3) mottles;
moderate fine and medium subangular blocky struc-
ture; firm; discontinuous faint thin dark grayish
brown (10YR 4/2) clay films on faces of peds; 10
percent fine gravel; neutral; clear wavy boundary.

B22tg--21 to 32 inches; dark grayish brown (2.5Y 4/2)
clay loam; many medium distinet grayish brown (2.5Y
5/2) and gray (10YR 5/1) mottles; weak medium
prismatic structure parting to moderate medium sub-
angular blocky; firm; 15 percent fine gravel; neutral;
clear wavy boundary.

B23tg—32 to 38 inches; gray (10YR 5/1) eclay loam;
many medium distinet yellowish brown (10YR 5/6)
and few medium distinet dark gray (10YR 4/1) mot-

tles; weak medium and coarse subangular blocky
structure; firm; few pebbles; neutral; clear wavy
boundary.

B3tg—38 to 48 inches; dark gray (10YR 4/1) gravelly
“clay loam; few medium distinet light olive brown
(2.5Y 5/6) mottles; weak coarse subangular blocky
structure to massive; firm; mildly alkaline; abrupt
irregular boundary.

IICi—48 to b2 inches; dark gray (N 4/0) stratified sandy
loam, sand, and gravelly sand; massive and single
grained; very friable; loose; strong effervescence;
moderately alkaline; abrupt wavy boundary.

IIC12—52 to 80 inches; dark gray (N 4/0) stratified grav-
elly sand and sand; single grained; loose; strong effer-
vescence; moderately alkaline.

The solum ranges from 40 to 60 inches in thickness,
but typically iz 40 to 55 inches thick,

The A1l or Ap horizon is black (10 YR 2/1), very dark
brown (10YR 2/2), or very dark grayish brown (10YR
3/2), It is dominantly clay loam, but ranges to silty clay
loam, heavy loam, or heavy silt loam. The A2 horizon is

© very dark gray (10YR 3/1), dark gray (10YR 4/1), black
(10YR 2/1), or very dark brown (10YR 2/2) clay loam
or silty clay loam. .

The B2t horizon is dark gray (10YR 4/1), gray (10YR

5/1), grayish brown (10YR 5/2), or dark grayish brown

{2.5Y 4/2) clay loam, sandy clay loam, gravelly loam, or
gravelly clay loam. Mottles are few to many, fine to coarse,
and faint to prominent.

The C horizon is dark gray (N 4/0) or gray (N 5/0 or
f)/ﬂ) stratified gravelly sand, sand, loamy sand, and sandy
oanl.

Westland soils have drainage similar to that of Brook-
ston, Rensselaer, and Sloan soils. Westland soils have
more gravel in the solum than Brookston or Rensselaer
soils. Westland soils have a Bt horizon, and Sloan soils
do not.

We—Westland clay loam. This nearly level soil is
on broad outwash plains and in old glacial drainage-
ways. Most areas are irregularly shaped, but some
are long and narrow. Areas of this soil range from
2 to more than 400 acres. Slopes are 0 to 2 percent.

Inecluded with this soil in mapping are small areas
of very poorly drained Rensselaer solls and Sloan soils
and somewhat poorly drained Sleeth soils. Areas that
stay wet for long periods are shown on the s0il map
by a special symbol.

_ Runoff is very slow or ponded. Wetness is the main
limitation to use of this soil. If adequately drained, this
soil is well suited to corn and soybeans. Because of
wetness and slow permeability, it has severe limitations
for most nonfarm uses, Wooded areas have fair stands
of hardwood trees, but some have been heavily pas-
tured. Capability unit IIw-1; woodland suitability sub-
clags 2w, '

Whitaker series

The Whitaker series congists of deep, nearly level,
somewhat poorly drained soils that formed in strati-
fied loamy and sandy glacial outwash. These goilg are
on broad terraces and outwash plains. The native vege-
tation was hardwood trees.

In a representative profile, the surface layer is dark
grayish brown silt loam about 8 inches thick. The sub-
surface layer is grayish brown silt loam 4 inches thick.
The subsoil is 32 inches thick. In the upper 4 inches
the subsoil is brown, mottled, friable loam; in the next
14 inches it is dark grayish brown, mottled, firm clay
loam; in the 8 inches below that it is yellowish brown,
mottled, friable loam; and in the lower 6 inches it is
grayish brown, mottled, friable loam. Between depths
of 44 and 46 inches the underlying material is grayish
brown, mottled, fine sandy loam. Below this, to a depth
of 60 inches, the underlying material is mottled dark
grayish brown, yellowish brown, light brownish gray,
pale brown, and light gray stratified silt leam, fine
sand, and coarse sand.

The available water ecapacity is high, and per-
meability is moderate. The organic-matter content of
the surface layer is moderate. These soils have a sea-
sonal high water table about 1 to 3 feet below the
surface during some part of the year.

Whitaker soils are of minor extent in the county.
When adequately drained, they are well suited to
farming. .

Representative profile of Whitaker silt loam, in a
cultivated field 50 feet south and 300 feet west of
northeast corner of sec. 8, T. 12 N, R. 5 E.
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Ap—0 to B inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; few fine
roots; neutral; abrupt smooth boundary.

AZ2—8 to 12 inches; grayish brown (10YR 5/2) silt loam;
common medium distinet pale brown (10YR 6/3) and
vellowish brown (10YR 5/6) mottles; weak medium
platy structure; friable; few fine roots; few black
(10YR 2/1) iron and manganese oxide concretions;
medium acid; clear smooth boundary.

B1—12 to 16 inches; brown (10YR 4/3) loam; many me-
dium distinet grayish brown (10YR 5/2) and few
vellowish brown (10YR 5/6) mottles; moderate me-
divm subangular blocky structure; friable; few fine
roots; patehy distinet thin grayish brown (10YR 5/2)
films on faces of peds; few black (10YR 2/1} iroen
and manganese oxide concretions; strongly acid; clear
smooth boundary.

B21t—16 to 30 inches; dark grayish brown (10YR 4/2)
clay loam; many medium distinet dark yellowish
brown (10YR 4/4) and common medium distinet
yellowish brown (10YR 5/6, 5/8) mottles; moderate
medium subangular blocky structure; firm; discon-
tinunous distinet thin dark grayish brown (10YR 4/2)
ciay films on faces of peds and in some small pores
within peds; few black (10YR 2/1) iron and man-
ganese oxide concretions; strongly acid; clear smooth
boundary.

B22t—30 to 38 inches; yellowish brown (10YR 5/4) clay
loam; many medium distinet dark brown (10YR 4/3,

" 3/8) and common medium distinct yellowish brown
(16YR 5/6, 5/8) mottles; moderate medium suban-
gular blocky structure; firm; discontinuous distinet
thin dark grayish brown (10YR 4/2) clay films on
faces of peds; few fine roots; few black blotches:
strongly acid, gradually becoming medium acid in
lower part; clear smooth boundary.

B3t—38 to 44 inches; grayish brown (10YR 5/2) loam;
many medium distincet yellowish brown (10YR 5/8,
5/8) mottles and few medium distinct light hrownish
gray (10YR 6/2) mottles; weak coarse subangular
blocky structure; friable; patchy distinet dark gray-
ish brown (10YR 4/2)} elay films on vertical faces of
some peds; some black blotches 2 to 5 millimeters
wide; neutral; clear wavy boundary.

C1—44 to 46 inches; grayish brown (10YR 5/2) fine
sandy loam; many coarse distinct yellowish brown
{10YR 5/8, 5/8}, pale brown (10YR 6/3), and light
gray (10YR 7/1) mottles; massive; friable; few
lime nodules; few black (10YR 2/1) iron and man-
ganese oxide concretions; strong effervescence; moder-
ately alkaline; abrupt wavy boundary.

G2—486 to 60 inches; mottled dark grayish brown (10YR
4/2), yellowish brown (10YR 5/8), 5/8), light brown-
ish gray (10YR 6/2), pale brown (10YR 6/3), and
light gray (10YR 7/1) stratified fine sand, silt, loam,
and coarse sand, and at a depth of 52 inches a 1-inch
layer of clay; massive or single grained; friable;
strong effervescence; moderately alkaline.

The solum ranges from 34 to 55 inches in thickness,
but typically is 40 to 50 inches thick.

The Ap horizon is dark grayish brown (10YR 4/2) or
grayish brown (10YR 5/2), and the A2 horizon is grayish
brown (10YR 5/2) or pale brown (10YR 6/8).

The B2t horizen is dark grayish brown (10YR 4/2),
vellowish brown (10YR 5/4), grayish brown (10YR 5/2),
or brown (10YR 5/3) clay loam or silty clay loam, There
are few to many, fine or medium, faint to prominent
mottles.

The C horizon is mottled grayish brown (10YR 5/2),
yellowish brown (10YR 5/6), and pale brown (10YR 6/3},
or all light gray (10YR 7/1) stratified sand, coarse sand,
and silt loam. Thin strata of silty clay loam occur in places.
Reaction iz moderately alkaline. In a few scattered areas,
glacial loam till is beneath the stratified C horizon.

Whitaker soils have drainage similar to that of Crosby,
Fincastle, and Sleeth soils. Whitaker soils have stratifica-

tion in the solum and in the underlying material, and
Crosby and Fincastle soils do not. Whitaker soils have
less gravel in the lower part of the solum than Sleeth soils.

Wh—Whitaker silt loam. This nearly level soil is on
outwash plains and terraces. Most areas are irregularly
shaped, but some areas surrounded by the slightly
lower-lying Rensselaer soils are rounded and island-
like. Areas of this soil range from 2 to 80 acres. Slopes
are 0 to 2 percent.

Included with this soil in mapping are small areas
of somewhat poorly drained Sleeth and Crosby soils,
small areas of very poorly drained Rensselaer soils,
and small areas that have calearecus loam till below
the subsoil.

Runoff is slow. Wetness is the main limitation to use
of this soil. If adequately drained, this soil is well
suited to corn and soybeans. Because of wetness, it has
severe limitations for most nonfarm uses. Most areas
are farmed, The wooded areas have fair stands of
hardwood trees, but some have been heavily pastured.
Capability unit IIw-2; woodland suitability sub-
class 3w,

Use and management of the soils

This section gives information on the use and man-
agement of the goils in Johnson County for cultivated
crops and forage, wildlife, trees, engineering struc-
tures and practices, town and country planning, and
recreation. Predicted yields of important crops are
also given.

Specific management of individual soils is not sug-
geated in this section. Detailed information on use and
management can be obtained from the local district
conservationist of the Soil Conservation Service or
from the Johnson County Cooperative Extension
Service.

Use of the soils for erops

About 75 percent of Johnson County is used for
crops and pasture. The main crops are corn, soybeans,
small grain, and grasses and legumes grown for for-
age, A small acreage iz used for special crops, which
include apples, sweet corn, popcorn, tomatoes, and
nursery stock for landscaping.

Some major management concerns in the county
are wetness, controlling soil blowing and water erosion,
maintaining soil fertility and organic-matter content,
and maintaining or improving tilth. About 45 percent
of the intensively cultivated acreage is subject to wet-
ness, and 10 percent is subject to the hazard of erosion.
Only 3 percent of the acreage has few limitations for
Crops.

The major management practices are installing suit-
able tile drainage systems; grassing waterways; con-
tour farming; using diversion terraces; stabilizing
grades; minimum tillage; using crop residue, green
manure crops, and winter cover crops; and, for most
of these soils, applying lime and fertilizer in amounts
indicated by tests and field trials.
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On the pages that follow, the system of capability
grouping used by the Soil Conservation Service is dis-
cussed, the soils in each capability unit are described,
and management suited to the seils in each unit is
suggested. In addition, predicted yields of the principal
crops are given for all the soila in the county.

Capability grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
soils are grouped according to their limitations when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The
grouping does not take into aecount major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; it does not
take into consideration possible but unlikely major
reclamation project; and does not apply to rice, ¢ran-
berries, horticultural crops, or other crops requiring
special management,

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not
a substitute for interpretations designed to show suit-
ability and limitations of groups of soils for forest
trees, for wildlife, or for engineering.

In the capability system, the kinds of soil are
grouped at three levels: the capability class, the sub-
class, and the unit. These are discussed in the follow-
ing paragraphs,

CAPABILITY CLASSES, the broadest groups, are des-
ignated by Roman numerals I through VIII. The nu-
merals indicate progressively greater limitations and
narrower choices for practical use.

Class I soils have few limitations that restrict
their use.

Class Il scils have moderate limitations that re-
duce the choice of plants or that require moder-
ate conservation practices.

Class III soils have severe limitations that reduce
the choice of plants, require special conserva-
tion practices, or both.

Class IV soils have very severe limitations that
reduce the choice of plants, require very care-
ful management, or both.

Class V soils are subject to little or no erosion but
have other limitations, impractical to remove,
that limit their usge largely to pasture, range,
woodland, or wildlife habitat. (None in Johnson
County.) .

Class V1 scils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife habitat.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to pasture or range,
woodland, or wildlife habitat.

Class VIII soils and landforms have limitations
that preclude their use for commercial plants
and restrict their use to recreation, wildlife

habitat, or water supply, or to esthetic pur-
poses. {None in Johnson County.)

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter,
e, w, 8, or ¢, to the class numeral, for example, ITe. The -
letter e shows that the main limitation is risk of erogion
unless close-growing plant cover is maintained; w
shows that water in or on the soil interferes with plant
growth or cultivation (in some soils the wetness can
be partly corrected by artificial drainage); s shows
that the soil is limited mainly because it is shallow,
droughty, or stony; and ¢, used in only some parts of
the United States, shows that the chief limitation is
climate that is too cold or too dry.

In class I there are no subclasses, because the soils
of this class have few limitations, Class V can con-
tain, at the most, only the subeclasses indicated by
w, s, and ¢, because the soils in class V are subject to
little or no erosion, though they have other limitations
that restrict their use largely to pasture, range, wood-
land, wildlife habitat, or recreation.

CAPARILITY UNITS are scil groups within the sub-
classes, The soils in one capability unit are enough
alike to be suited to the same crops and pasture plants,
to require similar management, and to have similar
productivity and other responses to management. Thus,
the capability unit is a convenient grouping for making
many statements about management of soils. Capabil-
ity units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, Ile-4 or
I1le-6. Thus, in one symbol, the Roman numeral desig-
nates the capability class, or degree of limitation; the
small letter indicates the subelass, or kind of limita-
tion, as defined in the foregoing paragraph; and the
Arabic numeral specifically identifies the capability
unit within each subclass.

In the following pages, the capability units in John-
son County are described and suggestions for the use
and management of the soils are given. The units are
not numbered consecutively because not all of the
units in the statewide system are represented in this
county. The capability classification of each seil in the
county is given in the “Guide to Mapping Units” at the
back of this survey.

Capability unit I-1

The soils of this unit are well drained and moder-
ately well drained, deep, and nearly level. The well
drained soils are on outwash plains and terraces and
the moderately well drained soils are on uplands. These
soilg have a medium textured surface layer and a mod-
erately fine textured and medium textured subsoil.

The available water capacity is high. The organic-
matter content of the surface layer is moderate. Run-
off is slow to medium. The hazard of erosion is none to
slight. These soils have moderate natural fertility.
They have few limitations for cropping.

These soils are well suited to corn, soybeans, and
small grain. The major management needs are to
maintain organic-matter content and fertility and im-
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prove and maintain soil tilth. Minimum tillage, winter
cover ecrops, and use of crop residue help maintain
organic-matter content and fertility and improve and
maintain tilth. Periodic applications of lime help main-
tain favorable soil reaction for commonly grown crops.

Capability unit I-2

This unit consists of well drained and moderately
well drained, deep, nearly level soils on bottom lands.
These soils have a medium textured surface layer and
medium textured or moderately fine textured lower
layers.

The available water capacity is high. Permeability
is moderate. The organic-matter content is moderate
to high in the surface layer. Runoff is slow, and flood-
ing is likely. These soils are generally neutral or mildly
alkaline and have high natural fertility.

These soils are well suited to corn and soybeans.
They are also suited to grasses such as tall fescue,
which can tolerate periods of flooding. Small grain
and most legumes are subject to damage from flood-
ing. The major management needs are to maintain
organic-matter content and fertility and improve and
maintain tilth. Crops on these soils respond to fer-
tilizer, but fertilization should be on a year-to-year
basis because of flocding.

Capability unit ITe-1

This unit consists of well drained, deep, gently slop-
ing, eroded soils on uplands. These soils have a medium
textured surface layer and a moderately fine textured
and medium textured subsoil,

The available water capacity is high. Permeability is
-moderate, The organic-matter content of the surface
layer iz moderate. Runoff is medium. These soils are
generally medium acid to strongly acid and have mod-
erate natural fertility. They are easy to cultivate.
Erosion and runoff are the major hazards.

These soils are well suited to corn, soybeans, small
grain, grasges, and legumes. The major management
needs are to control erosion, maintain organic-matter
content and fertility, and improve and maintain soil
tilth. Minimum tillage, contour farming, winter cover
crops, grassed waterways, and rotationg that include
erasses and legumes help control erosion and runoff.
Use of crop residue and green manure crops helps
maintain organic-matter content and fertility and im-
prove and maintain tilth. Crops on these soils respond
well to fertilizer. Periodic applications of lime help
maintain favorable soil reaction for ecommonly grown
Crops.

Capability unit Ile-3

Ockley loam, 2 to 6 perceni slopes, eroded, iz the
only soil in this unit. It 1s a well drained, deep s0il on
outwash plains and terraces., This soil has a medium
textured surface layer and a moderately fine textured
and medium textured subsoil.

The available water capacity is high. Permeability is
moderate. The organic-matter content of the surface
layer is moderate. Runoff is medium. This soil ig me-

dium to strongly acid and has moderate natural fer-
tility. Runoff is medium, and the hazard of erosion is
moderate. Erosion resulting from runoff is a major
hazard.

This soil is well suited to small grain and meadow
crops and moderately well suited to corn and soybeans,
The major management needs are to control erosion,
maintain organic-matter content and fertility, and im-
prove and maintain soil tilth. Minimum tillage, contour
farming, winter cover crops, grassed waterways, and
rotations that inelude grasses and legumes help control
erosion and runoff. Use of crop residue and green
manure crops help maintain organic-matter content
and fertility and improve and maintain tilth. Crops on
this soil respond well to fertilizer. Periodic applica-
tions of lime help maintain favorable soil reaction for
commonly grown crops.

Capability unit Ile-9

Fox loam, 2 to 6 percent slopes, eroded, is the only
g0il in this unit. It is well drained and moderately deep
over sand and gravel and is on outwash plains and
terraces. This soil has a medium textured surface layer,
a moderately fine textured and medium textured sub-
soil, and has coarse textured underlying material at
a depth of 24 to 40 inches.

The available water capacity is moderate. Permea-
bility is moderate in the subsocil and very rapid in the
underlying material. The organic-matter content is
moderate in the surface layer. Runoff is medium. This
goil is strongly acid and has moderate natural fer-
tility. 1t is easy to cultivate. Erosion and runoff are
the major hazards, but droughtiness during long dry
seasons is also a problem,

This soil is well suited to small grain, grasses, and
legumes and moderately well suited to corn and soy-
beans. The major management needs are to control
erosion and runoff, maintain organic-matter content
and fertility, and improve and maintain soil tilth.
Minimum tillage, contour farming, winter cover crops,
grassed waterways, and rotations that include grasses
and legumes help control erosion and runoff. Use of
crop residue and green manure crops helps maintain
tilth. Crops on this soil respond well to fertilizer, but
fertilization should be on a year-to-year basis because
the soil is readily leached. Periodic applications of lime
help maintain favorable soil reaction for commeonly
ZrOWN Crops.

Capability unit ITe-12

Croshy-Miami silt loams, 2 to 4 percent slopes, erod-
ed, are the only soils in this unit. These are somewhat
poorly drained and well drained, deep, gently sloping
soils intricately associated on uplands. These soils have
a medium textured surface layer and a moderately fine
textured subsoil.

The available water capacity iz high. The somewhat
poorly drained soils of this unit have slow permeability,
and the organic-matter content of the surface layer is
low. The well drained secils have moderate permeability,
and the organic-matter content of the surface layer is
moderate. Runoff is medium. These soils have moderate
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natural fertility. Erosion is the major hazard, but
wetness in the somewhat poorly drained soil is also a
limitation for farming.

These soils are well suited to corn, soybeans, small
grain, grasses, and legumes. The major management
needs are to control erosion, maintain organic-matter
content and fertility, and improve and maintain soil
tilth. Other needs are to remove excess surface and
subsurface water. Minimum tillage, contour farming,
winter cover crops, grassed waterways, and rotations
that include grasses and legumes help control erosion.
The use of crop residue and green manure crops helps
to maintain organic-matter content and fertility and
improve and maintain tilth. Drainage and water man-
agement help remove excess surface and subsurface
water. Periodic applications of lime are needed to
maintain favorable soil reaction for erops commonly
grown.

Capability unit Ils-1

This unit consists of well drained, nearly level soils
that are moderately deep over sand and gravel on out-
wash plains and terraces. These soils have a medium
textured surface layer, a moderately fine textured and
medium textured subsoil, and, at a depth of 24 to 40
inches, coarse textured underlying material.

The available water capacity is moderate. Permea-
bility is moderate in the subsoil and very rapid in the
underlying material. The organic-matter content of
the surface layer is moderate to high. Runoff is slow.
These soils are easy to cultivate. Droughtiness during

long dry seasons is the major hazard.

These soils are suited to all crops commonly grown
in the county. Corn, soybeans, small grain, grasses,
and legumes are the main crops. The major manage-
ment needs are to maintain organic-matter content and
fertility and to improve and maintain soil tilth. Mini-
mum tillage, winter cover crops, and use of crop
residue and green manure crops help maintain organic-
matter content and fertility and improve and maintain
tilth. Crops on these soils respond well to fertilizer, but
fertilization should be on a year-to-year basis because
the soils are readily leached. Periodic applications of
lime help maintain favorable soil reaction for com-
monly grown crops.

Capability unit ITw-1

This unit consists of very poorly drained, deep,
nearly level soils on uplands, outwash plains, and ter-
races. These soils have a moderately fine textured sur-
face layer and a moderately fine textured and medium
textured subsoil.

The available water capacity is high. Permeability
is slow or moderate. The organic-matter content of
the surface layer is high, Runoff is very slow or is
ponded. These soils have high natural fertility. Wet-
ness is the main hazard, but the high clay content of
the surface layer restricts workability and is also a
problem. If these soils are cultivated when wet, they
become hard and cloddy when they dry.

If adequately drained, these soils are well suited to

corn and soybeans| (fig. B)] The major management

Figure 8._—(:0"1 and soybeans on nearly level Brookston silty clay loam and Crosby silt loam, 0 to 2 percent slopes, in the fore-
ground. Farm buildings and pasture on Miami silt loam, 2 to 6 percent and 6 10 12 percent slopes, eroded, in the background.
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needs are to remove excess surface and subsurface
water, maintain organic-matter content and fertility,
and improve and maintain seoil tilth. Surface and sub-
surface drains and outlets help remove excess surface
and subsurface water. Minimum tillage, use of crop
residue, and winter cover ¢rops help maintain organic-
matter content and fertility and improve and maintain
soil tilth. Application of lime is seldom necessary be-
cause these scils have a reaction that is naturally
favorable for crops.

Capability unit Hw-2

This unit consists of somewhat poorly drained, deep,
nearly level goils on uplands, outwash plains, and
terraces. These soils have a medium textured surface
Jayer and a moderately fine textured and medium tex-
tured subsoil.

The available water capacity is high. Permeability
is slow or moderate. The organic-matter content of
the surface layer is low to moderate. Runoff is slow
or medium. These soils have moderate natural fertility.
Wetness is the major hazard.

If adequately drained, these soils are well suited to
corn, soybeans, and most small grain and meadow
crops. The major management needs are to remove
excess surface and subsurface water, maintain organie-
matter content and fertility, and improve and main-
tain soil tilth. Surface and subsurface drains and out-
lets help remove excess water. Minimum tillage, use
of crop residue, and winter cover crops help maintain
organic-matter content and fertility and maintain and
improve soil tilth. Periodic applications of lime help
maintain favorable sol reaction for commonly grown
Crops,

Capability unit IIw-7

Shoals silt Ioam is the only soil in this unit. It is a
somewhat poorly drained, deep, nearly level soil on
bottom lands. This soil has a medium textured surface
layer and medium textured underlying material.

The available water capacity is high. Permeability
is moderate, The organic-matter content of the sur-
face layer is moderate, Runoff is slow. This scil has
moderate natural fertility. It is easy to cultivate, but
row crops are not practical in some narrow, long areas
on flood plains dissected by meandering streams.
Flooding and wetness are the major hazards.

If adequately drained, this soil is well suited to corn
and soybeans. It is also suited to pasture and hay,
which can be grown in the narrow, dissected areas
where row crops are not practical. The major manage-
ment needs are to remove excess impounded and sub-
surface water, maintain organic-matter content and
fertility, and improve and maintain soil tilth. Sub-
surface drains help remove excess subsurface water,
and random shallow surface draing help remove im-
pounded water and supplement the subsurface drains
to control wetness. Minimum tillage and use of crop
residue help maintain organic-matter content and fer-
tility and improve and maintain soil tilth. Application
of lime is seldom necessary because this soil has a re-
action naturally favorable for crops.

Capability unit ITw-10

Palms muck is the only soil in this unit. It is a very
poorly drained, deep organic soil on bottom lands and
terraces in old oxbows of rivers and creeks. This soil
is 16 to 50 inches of muck over medium textured under-
lying material,

The available water capacity is high. Permeability
is moderately rapid in the organic layers and moderate
in the underlying loamy material. The organic-matter
content of the surface layer is very high. Runoff is
very slow or the soil is ponded. This soil is neutral or
mildly alkaline and has moderate natural fertility. It is
easy to cultivate. Wetness is the major hazard.

If adequately drained, this soil is well suited to corn
and soybeans. The major management needs are to
remove excess impounded and subsurface water and
maintain organic-matter content and fertility. Sub-
surface drains help remove excess surface water, and
random shallow surface drains help remove impounded
water and supplement the subsurface drains to control
wetness, Minimum tillage and use of crop residue help
maintain organic-matter content and fertility and pre-
vent soil blowing. Application of lime is seldom neces-
sary because this soil has a reaction naturally favor-
able for crops.

Capability unit IIle-1

This unit econsists of well drained, deep, gently
sloping and moderately sloping, eroded and severely
eroded soils on uplands. These soils have a medium
textured or moderately fine textured surface layer and
a g{lodera,tely fine textured and medium textured sub-
soil.

The available water capacity is high. Permeability
is moderate, In the severely eroded soils of thig unit
the organic-matter content of the surface layer is low
and natural fertility is low; in the eroded soils the
organic-matter content of the surface layer is mod-
erate and natural fertility is moderate. Runoff is rapid
on the severely eroded soils and medium on the eroded
goils. Erosion and runoff are the major concerns. The
severely eroded soils have poor tilth. If they are culti-
vated when wet, they puddle and become cloddy when
they dry. Cobbles and stones on the surface and in the
plow layer may also hinder workability and harvesting
operations. The eroded soils have good tilth.

These soils are suited to corn, soybeans, small grain,
and legume-grass hay. The major management needs
are to control erosion and runoff, maintain organic-
matter content and fertility, and improve and main-
tain soil tilth, Minimum tillage, winter cover crops,
spring plowing, crop rotations, and grassed water-
ways help control erosion and runoff. The use of crop
residue and green manure crops helps maintain or-
ganie-matter content and fertility and maintain and
improve soil tilth. Periodic applications of lime help
maintain favorable so0il reaction for commonly grown
Crops,

Capability unit IHe-3
Wellston silt loam, 6 to 12 percent slopes, eroded,
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is the only soil in this unit. It is a well drained, deep
s0il on sit-mantled residual bedrock uplands. This
soil has a medium textured surface layer and a mod-
eratedly fine textured and medium textured subsoil,

The availahle water capacity is high. Permeability .

is moderate. The organie-matter content of the surface
layer is moderate. Runoff is medium. This soil has
moderate natural fertility. Erosion is the major
hazard.

This soil is suited to corn and soybeans. It is best
suited to small grain and meadow crops. The major
management needs are to control erosion, maintain
organic-matter content and fertility, and improve and
maintain soil tilth. Mamtalmng a cover crop wherever
possible helps prevent erosion. Minimum tillage, spring
plowing, contour farming, winter cover crops, graSsed
waterways, and crop rotations help control erosion and
runoff. The use of crop residue and green manure
crops helps to maintain organic-matter content and
fertility and maintain and improve soil tilth. Periodic
applications of lime help maintain faverable 3011 re-
action for commonly grown crops.

Capability unit Ille-9

Fox complex, 6 to 12 percent slopes, eroded, is the
only soil in this unit. It is a well drained soil that is
moderately deep over sand and gravelly sand on out-
wash plains. This soil has a medium textured surface
layer, a moderately fine textured subsoil, and, at a
depth of 24 to 40 inches, coarse textured underlying
maferial.

The available water capacity is moderate. Permea-
bility is moderate in the subsoil and very rapid in the
underlying material. The organic-matter content of
the surface layer is moderate. Runoff is medium. This
soil has moderate natural fertility. Erosion, runoff, and
droughtiness are the major hazards.

This soil is suited to all crops commeonly grown in
the area. It is best suited to small grain, grasses, and
legumes, The major management needs are to control
erosion and runoff, maintain organic-matter content
and fertility, and improve and maintain soil tilth.
Minimum tillage, spring plowing, contour farming,
winter cover crops, crop rotations, and grassed water-
ways help control erosion and runeff, The use of crop
regidue and green manure crops helps to maintain
organic-matter content and fertility and maintain and
improve soil tilth. Fertilization should be on a year-
to-year basis because this soil is readily leached. Peri-
odic applications of lime help maintain favorable soil
reaction for commonly grown crops.

Capability unit IIlw-9

Sloan clay loam is the only scil in this unit. It is a
very poorly drained, deep, nearly level soil on bottom
lands. This soil has a moderately fine textured surface
layer and subsoil.

The available water capacity is high. Permeability
is moderate. The organic-matter content of the surface
layer is high. Runoff is very slow or ponded. This soil
has high natural fertility. Flooding and wetness are
the major hazards.

If adequately drained, this soil is well suited to corn
and soybeans. It is also suited to water-tolerant grasses
and legumes planted for pasture or hay. Fall-seeded
small grain is subject to damage from flooding. The
major management needs are to remove excess im-
pounded and subsurface water, maintain organic-
matter content and fertility, and maintain and improve
soil tilth. Subsurface drains help remove excess sub-
surface water, and random shallow surface drains
help remove impounded water and supplement the sub-
surface drains to control wetness. Diversion ditches
help divert or dispose of excess water received as run-
off from adjacent slopes. In places, suitable outlets for
drainage systems are difficult to establish. Minimum
tillage, use of crop residue, and spring plowing help
maintain good tilth and allow a better air-water rela-
tionship. Application of lime is seldom necessary be-
cause thig soil has a reaction that is naturally favorable
for crops.

Capability unit IVe-1

This unit consists of well drained, deep, moderately
sloping and strongly sloping, eroded and severely
eroded soils on uplands. These soils have a medium
textured or a moderately fine textured surface layer
and a moderately fine textured subsoil.

The available water capacity is high, Permeability
is moderate. In the eroded soils of this unit, the or-
ganic-matter content of the surface layer is moderate
and natural fertility is moderate; in the severely
ercded soils the organic-matter content of the surface
layer is low and natural fertility is low, Runoff is
rapid. Erosion and runoff are the major hazards, The
eroded soils have good tilth. The severely eroded soils
have poor tilth; if these soils are cultivated when wet,
they puddle and become cloddy when they dry. In
some places cobbles and stones on the surface and in
the plow layer also interfere with planting and har-
vesting operations.

These soils are suited to small graln grasses, leg-
umes, and trees. They are also suited to an occasional
row crop grown to get back to small grain and re-
establish grasses and legumes. The major management
needs are to control erosion and runoff, maintain
organic-matter content and fertility, and maintain
and improve soil tilth. Minimum tillage, contour farm-
ing, winter cover crops, crop rotations, and grassed
waterwayvs help control erosion and runoff. Use of
crop residue during years when small grain and row
crops are grown helps maintain organic-matter content
and fertility and maintain and improve tilth. Periodic
applications of lime help maintain favorable soil re-
action for commonly grown crops.

Capability unit Vle-1

This unit consists of well drained, deep, strongly
sloping to very steep so0ils on uplands. These soils have
a medium textured or moderately fine textured surface
layer and a moderately fine textured subsoil.

The available water capaeity is high. Permeability
is moderate. In the strongly sloping soils of this unit
the organic-matter content of the surface layer is low
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and natural fertility is low; in the other soils the
organic-matter content of the surface layer is moder-
ate and natural fertility is moderate. Runoff is rapid
or very rapid. Erosion and runoff are the major haz-
ards. All goils of this unit are subject to severe erosion
if plant cover is not maintained at all times. The
severely eroded soils have poor tilth, and in some places
cobbles and stones on the surface and in the plow
layer interfere with planting and harvesting opera-
tions. If these soils are cultivated when wet, the plow
layer puddles and becomes cloddy when it dries. Steep
slopes also interfere with planting and harvesting oper-
ations in places.

Because of steep slopes and the hazard of erosion,
these soils are generally not suited to cultivation. They
are best suited to woodland or wildlife. Cleared areas
are best suited to permanent pasture or to the hay crops
commonly grown in the county. The major manage-
ment needs are to control erosion and runoff and main-
tain good plant cover. Mulch seeding, and, when reno-
vating pastures, performing all land preparation and
seeding operations on the contour help protect these
soils from erosion.

Capability unit VIle-2

This unit consists of well drained, moderately deep
and deep, steep and very steep soils on uplands |(fig. 9)

These soils have a medium textured surface layer and
a medium textured subsoil.

The available water capacity is moderate to high.
Permeability is moderate. The organic-matter content
of the surface layer is moderate. Runoff is very rapid.
These soils have low natural fertility. Erosion and
runoff are the major concerns.

These soils are best suited to woodland, wildlife
habitat, or recreation. If protected from erosion, they
are also suited to limited pasture. The major manage-
ment needs are to control erosion and runoff and main-
tain good plant cover. Performing all land preparation
and seeding operations on the contour during pasture
renovation, mulch seeding, and limited grazing help
protect these soils from erosion.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in In any given year, yields may be
higher or lower than those indicated in the table be-
cause of variations in rainfall and other climatic fac-
tors. Absence of an estimated yield indicates that the
crop is not suited to or not commonly grown on the
soil or that a given crop is not commonly irrigated.

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and

Figure 9.—A meandering creek through nearly level Genesee loam and adjacent Hennepin loam, 25 to 50 percent slopes, on the
i breaks in center left of the landscape.
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extension agents. Results of field trials and demonstra-
tions and available yield data from nearby counties
were also considered.

The yields were estimated assuming that the latest
goil and crop management practices were used. Hay
and pasture yields were estimated for the most pro-
ductive varieties of grasses and legumes suited to the
climate and the soil. A few farmers may be obtaining
average yields higher than those shown in ftable 2.

The management needed to achieve the Indicated
vields of the various crops depends on the kind of soil
and the crop. Such management provides drainage,
erosion eontrol, and protection from flooding; the
proper planting and seeding rates; suitable high-yield-
ing crop varieties; appropriate tillage practices, in-
cluding time of tillage and seedbed preparation and
tilling when soil moisture is favorable; control of
weeds, plant diseases, and harmful insects; favorable
goil reaction and optimum levels of nitrogen, phos-
phorus, potassium, and trace elements for each crop;
effective use of crop residues, barnyard manure, and
green-manure crops; harvesting erops with the small-
est possible loss; and timeliness of all fieldwork.

The estimated yields reflect the productive capacity
of the soils for each of the principal crops. Yields are
likely to increase as new productien technology is de-
veloped. The productivity of a given soil compared with
that of other soils, however, is not likely to change,

Crops other than those shown inare grown
in the survey area, but estimated yields are not in-
cluded because the acreage of these crops is small. The
local offices of the Soil Conservation Service and the
Cooperative Extension Service can provide informa-
tion about the management concerns and productivity
of the soils for these crops.

Woodland management and productivity®

Table 3 |contains information useful to woodland

owners or forest managers planning use of soils for
wood crops. Mapping unit symbols for soils suitable
for wood crops are listed, and the ordination (wood-
land suitability) symbol for each soil is given. All soils
bearing the same ordination symbol require the same
general kinds of woodland management and have about
the same potential productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for
important trees. The number 1 indicates very high pro-
ductivity; 2, high; 3, moderately high; 4, moderate;
and 5, low. The second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter
x indicates stoniness or rockiness; w, excessive water
in or on the soil; ¢, toxic substances in the soil; d, re-
stricted root depth; ¢, clay in the upper part of the
soil; s, sandy texture; f, high content of coarse frag-
ments in the soil profile; and r, steep stopes. The letter
o indicates insignificant limitations or restrictions. If
a soil has more than one limitation, priority in placing

*MITCHELL G. HASSLER, forester, Soil Conservation Service,
helped prepare this section.

the soil into a limitation class is in the following order:
x,wt de s £ and x,

In the soils are also rated for a number of
factors to be considered in management. Slight, mod-
erate, and severe are used to indicate the degree of
major soil limitations.

Ratings of the erosion hazard indicate the rigsk of
loss of scil in well-managed woodland. The risk is slight
if the expected soil loss is small, moderate if some
measures are needed to control erosion during logging
and road construction, and severe if intensive manage-
ment or special equipment and methods are needed to
prevent excessive loss of soil. _ .

Ratings of equipment limitation reflect the charac-
teristics and conditions of the soil that restrict use of
the equipment generally needed in woodland manage-
ment or harvesting. A rating of slight indicates that
use of equipment is not limited to a particular kind of
equipment or time of year; moderate indicates a short
seasonal limitation or a need for some modification in
management or equipment; severe indicates a seasonal
limitation, a need for special equipment or manage-
ment, or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree that
the soil affects expected mortality of planted tree seed-
lings when plant competition is not a limiting factor.
Seedlings from good planting stock that are properly
planted during a period of sufficient rainfall are rated.
A rating of slight indicates that the expected mortality
of the planted seedlings is less than 25 percent; moder-
ate, 25 to 50 percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development
of tree roots and the ability of soil to hold trees firmly.
A rating of slight indicates that trees in wooded areas
are not expected to be blown down by commonly occur-
ring winds ; moderate, that some trees are blown down
during periods of excessive soil wetness and strong
winds; and severe, that many trees are blown down
during periods of excessive soil wetness and moderate
or strong winds.

The potential productivity of merchantable or im-
portant trees on a soil is expressed as a site tndex. This
index is the average height, in feet, that dominant and
codominant trees of a given species attain in a speci-
fied number of years. The site index applies to fully
stocked, even-aged, unmanaged stands. Important trees
are those that woodland managers generally favor in
intermediate or improvement cuttings. They are se-
lected on the basis of growth rate, qualily, value, and
marketability.

Trees to plant are those that are suitable for com-
mercial wood production and that are suited to the
goils,

Windbreaks and environmental plantings

Windbreaks are established to protect livestock,
buildings, and yards from winds and snow. Wind-
breaks also help protect fruit trees and gardens, and
they furnish habitat for wildlife. Several rows of low-
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TABLE 2.—Yields per acre of crops and pasture
[The estimated yields are for crops under a high level of management in 1975. Dashes indicate that the crop is seldom grown or is

not suited to the soil]

Soil series and map symbols Corn Soybeans Wheat, winter | Grass-legume hay Tall fescue
Bu Bu Bu Ton AUM!
Brookston: Br..___... ... R S 145 51 65 4.8 9.6
Croshy:

CsB22 e 102 35 45 3.3 6.6
Eel: Ee. o, 85 32 33 3.0 8.0
Fincastle: FnA_ ... ... 130 46 52 4.3 8.6
Fox:

FoA. .. a0 32 45 3.0 6.0

FoB2._.. 85 30 42 3.0 6.0

FxC e e 80 26 38 2.5 5.0
Genesee: Qe ___ e, 85 32 32 3.0 8.0
Hennepin: HeF . 1.3 2.8
Hickory: HkD2, HkF e | 2.2 3.4
Miami:

MNB 2 e 105 37 47 3.4 6.8

MnC2..... 95 33 43 3.1 6.2

MnD2. 80 28 36 2.6 5.2

MnE___ RS S 2.1 4.6

MtB3 . 100 35 45 3.3 8.6

MtC3.. 90 32 40 3.0 6.0

MED 3 o e i 32 2.5 5.0
Muren: MuA 125 44 50 41 8.2
Muskingum: MxG oo SOOI O
Nineveh: NRA e 100 35 45 3.3 6.6
QOckley:

OcB2 e 105 37 47 3.4 6.8
Palms: Pa e e e | e
Parke:

PkB2.. . 115 40 48 3.8 7.6

PRC 2 e 105 37 42 3.4 6.8
Rensselaer: Re. . 150 53 60 5.0 10.0
Ross: RS 130 50 54 5.5 11.0
Shoals: Sh._ 85 32 33 4.3 8.6
Sleeth: Sk e 120 42 48 4.0 8.0
Sloan: Sn. e 85 32 33 5.0 10.0
Wellston: WAC2. ] 160 33 38 3.1 6.2
Westland: We. . . s 140 49 56 4.6 9.2
Whitaker: Wh___ . 130 46 52 4.3 8.6

*AUM means animal-unit-month. One AUM is the amount of forage or feed required to feed one animal unit (one cow, one horse,
one mule, five sheep, or five goats) for a period of 30 days.
*This mapping unit is made up of two or more deminant soils, See the description of the mapping unit for the composition and

behavior characteristics of the mapping unit.



TABLE 3.—Woodland management and productivity

Management concerns

Potential produetivity

Soil series and map symbols Ordination Erosion Equipment Seedling Windthrow Important | Site Trees to plant
symbol quipl - b
hazard limitation mortality hazard trecs ; index
Brockston: Bree... .. 2w | Slighte............ Severe. ... Severe..........| Moderate ... Pinoak ... . 85 | Eastern white pine, baldey-
White oak_ 75 press, Norway spruce, red
Sweetgum....... .. 90 maple, white ash, sweetgum.
Northern red oak..._ 75
Croshy: s . . R
CrA.. oo 3w | Slight... .| Moderate___| Slight.. ...... Slight ... White oak 75 | Lastern white pine, baldey-
Pin oak 85 press, white ash, red maple,
Yellow-poplar...._.___. 85 yellow-poplar, American
Sweetgum_ ... 80 syeamore,
Northern red oak ___ 75
CsB21: . . L
Croshy part. ... 3w | Slight .. | Moderate._...| Slight. Slight White oak._ ... 75 | Eastern white pine, baldcy-
Pin oak. .. 85 press, white ash, red maple,
Yellow-poplar .. 85 vellow-poplar, American
Sweetgum..._ . __. 80 sycamore.
Northern red oak. _____ 75
Miami parte . eeeeeeeee to | Slight ... Slight. Slight Slight White oak......._.. 90 |} Eastern white pine, red pine,
Yellow-poplar 98 white ash, yellow-poplar,
Sweetgum 76 black walnut, black locust.
Eel: E6oeeeeeeeeeeene to | Slight. ... Slight........ ... Slight ... Slight.. ... Yellow-poplar........ | 100 | Eastern white pine, black
walnut, yellow-poplar,
black locust,
Fincastie: FnA... 3w | Slight Moderate Slight........... Slight ... Northern red oak .. 75 | Eastern white pine, baldey-
Whiteoak .. 75 press, white ash, red maple,
Pin ocak_........ 85 yellow-poplar, Amercian
Yellow-poplar............. 35 sycamore.
Sweetgum ... 80
Fox: FoA, FoB2, FxC2L__ 1o | Skght Slight. Slight. Slight. .| Northern red oak ... 80 | Eastern white pine, red pine,
White cak._......... black locust, yellow-poplar,
Sugarmaple ... .. white ash, black walnut.
Genesee: Ge.. oo N lo | Slight........... Slight. ... ... Slight Slight . Yellow-poplar._._ Bastern white pine, black
walnut, yellow-poplar,
black locust.
Hennepin: HeF.._. ... 1r | Severe.........| Severe Shght ... Blight. ... Northern red oak..___. 85 | Northern red vak, white oalk,
White oak . .| ... green ash, black walnut,
eastern white pine, red
pine, eastern redcedar.
Hickory i
HkD2 .o lo | Moderate.._..| Moderate.. | Slight Slight White oak.. ... 85 | Eastern white pine, red pine,
Northern red oak ... 85 yellow-poplar, sugar maple,
Blackoak . .. white oak, black walnut.
Green ash...._.__.
Bitternut hickory .. ...
Yellow-poplar..._.._._. 95
HKF e Ir | Bevere... .. .| Severe.. . | Slight_- Slight....o..... White oak ... 85 | Fastern white pine, red pine,
Northern red oak ... 85 yellow-poplar, sugar maple,
Black oak. oo e white oak, black walnut.
Greenash. ...
Bitternut hickory. .| ...
Yellow-poplar.... ... 95
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TABLE 3.—Woodland management and productivity—Continued

Management concerns

Potential productivity

Trees to plant

T eari Ordination B
Soil serics and map symbols symbol Erosion Equipment Seedling Windthrow Important Site
hazard limitation mortality hazard trees index
Miami: ] ) ) .
MnB2, MnC2, MnD2._._.__ lo | Slight...__... Slight........ | 8light....__ | Slight..... { Whiteoak ... a0
Yellow-poplar._. 08
Sweetgum . ... 76
MnE...... 1r | Moderate .| Moderate | Slight. . ...} Blight.. ... White oak e 90
Yellow-poplar. .- 98
Sweetgum._.... 76
MtB3, MtC3, MtD3. .. 1lc Slight ... ... Moderate_.....| Moderate........ Slight | White oak..oooo... a0
Yellow-poplar........... 98
Sweetgum. ... . 76
Muren: MuA_ . s lo | Slight A Slighte. .. Shight... ... .. Slight. ... White oak....... 90
Yellow-poplar._... 98
Sweetgum 76
Muskingum: MxG. . .. ... af | Moderate .| Moderate. . | Moderate. .. Slight.........| White oak .ot 70
Yellow-poplar..._._... . 78
Red oak ... 75
Virginia pine_.......... 55
Nineveh: NnA . ... lo | Slight.. ... Slight.. ... | Shight. ... Blight.__......| Whiteoak ... 90
Yellow-poplar_.. 08
Sweetgum.. 76
Ockley: OcA,OcB2._.._. . ... lo | Slight.. ... Slight._.._ .| Slight_ | Slight.._... .| White oak ... a0
. Northern red oak...... 90
Yellow-poplar_........ 08
SBweetgum....._____. - 76
Palms: Pa . e 4w | Slight............ Revere. .| Severe......_..| Severe ... Red maple ... 46
Silver maple... . .
White ash_.... .
Quaking aspen....... SR IR
Parke: PkB2,PkCZ... . lo | Slight ... ... Slight | Slight_ ... | Slight i White oak 90
Yellow-poplar 98
Sweetgum 76
Rensselaer: Re......... . 9w | Slight_. . ....| Severe .| Severe .. ___| Severe | Pinoak .. 85
White oak... 75
Sweetgurn............_.. 90
Northern red cak...... 75
Ross: RS e lo | Slight | Blight_.._ .| Shght. | Slght. . | Northern red oak ... 85
Yellow-poplar.......... 95
Sugar maple ... 85
Shoals: Sho. e 2w | Slight..oec....._ Moderate....| Slight. ... Slight____._. Pinoak. ... .. 90
Sweetgum..._.. 85
Yellow-poplar... ... 90
Virginia plne....... 90
Sleeth: Sk oo 3w | Slight. ... Moderate......| Slight ... Slight. ... Pinoak ... .. 85
Yellow-poplar. . 85
Sweetgum . . . 80
White oak. ... 75

Fastern white pine, red pine,
white ash, ye]low—poF ar,
black walnut, black loeust.

Eastern white pine, red pine,
white ash, yellow-poplar,
black walnut, black locust.

Eastern white pine, red pine,
white ash, vellow-poplar,
black walnut, black locust,

Eastern whitc pine, red pine,
black walnut, black loeust,
vellow-poplar, white ash.

TFastern white pine, red pine,
Virginia pine, yeliow-
poplar,

Eastern white pine, red pine,
black waluut, yellow-
poplar, white ash

Eastern white pine, red pine,
white ash, yellow-poplar,
black walnut, black locust.

Red maple, silver maple.

Bastern white pine, red pine,
black walnut, yellow-poplar,
white ash, black locust.

Eastern white pine, baldey-
press, Norway spruce, red
maple, white ash, sweetgum.

Finstern white pine, black
walnut, white ash, Norway
spruce, yellow-poplar,

Sweetgum, red maplé, SWamMp
chestnut oak, pin oak,
vellow-poplar.

Eastern white pine, baldey-
press, white ash, red maple,
yellow-poplar, American
Syeamore.

ATA¥NS TI0S
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See description of the mapping unit for the composition and behavior characteristics of the

*This mapping unit is made up of two or more dominant soils,

mapping unit.
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and high-growing broad-leaved and coniferous species
provide the most protection.

Field windbreaks are narrow plantings made at
;ight angles to the prevailing wind and at specific
mter_vals across the field, the interval depending on
erodibility of the soil. They protect cropland and crops
from wind, hold snow on the fields, and provide food
and cover for wildlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. A healthy planting stock of suitable species
planted properly on a well-prepared site and main-
tained in good condition ean insure a high degree of
plant survival.

The following paragraphs give the height that lo-
cally grown trees and shrubs are expected to reach on
various kinds of soils in 20 years. The estimates, based
on measurements and observation of established plant-
ings that have been given adequate care, can be used
as a guide in planning windbreaks and screens. Addi-
tional information about planning windbreaks and
screens and the planting and care of trees can be
obtained from local offices of the Soil Conservation
Service or the Cooperative Extension Service or from
nurserymen. :

The expected height, in feet, of species that are
adapted to Brookston, Palms, Rensselaer, Shoals,
Sloan, and Westland soils: Lombardy poplar—45,
northern white-cedar—25, tall purple willow—23, me-
dium purple willow—18, Amur honeysuckle—12, red-
osier dogwood—9, silky dogwood—$%, gray dogwood—
7, dwarf purple willow—6,

The expected height, in feet, of species that are
adapted to Crosby, Crosby-Miami, Fincastle, Sleeth,
and Whitaker soils: eastern white pine—36, Ameri-
can basswood—32, Norway spruce—30, white spruce—
30, blackhaw—14, arrowwood—138, Cornelian cherry
dogwood—12, rose-of-sharon-—11, Amur honeysuckle
—11, American cranberrybush—9, autumn-olive—3,
cutleaf stag sumac—7. :

The expected height, in feet, of species that are
adapted to Eel, Fox, Genegsee, Hickory, Miami, Mus-
kingum, Muren, Nineveh, Ockley, Parke, Ross, and
Wellston soils: honeylocust (thornless)—40, eastern
white pine-—38, Norway spruce-—30, eastern hemlock
-—25, European burningbush-—15, blackhaw—14, late
lilac—13, Amur honeysuckle—11, shadblow service-
berry—9, American cranberrybush—9, autumn-olive
—8, mockorange—T7.

The expected height, in feet, of species that are
adapted to Hennepin soils: Virginia pine-—28, red
pine—26, scarlet oak—26, jack pine—24, Austrian
pine—24, Russian-olive—17, blackhaw—14, cutleaf
stag sumac—12, forsythia—9, autumn-olive—8, Amer-
ican hazel—7, flowering quince—®é.

Engineering’

This section provides information about the use of
soils for building sites, sanitary facilities, construction

*MAX L. Evans, State conservation engineer, Soil Conservation
Service, helped prepare this section.
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material, and water management. Among those who
can benefit from this section are engineers, landown-
ers, community planners, town and city managers, land
developers, builders, contractors, and farmers and
ranchers,

The ratings in the engineering tables are based on
test data and estimated data in the “soil properties”
section. The ratings were determined jointly by soil
. scientists and engineers of the Soil Conservation Ser-
vice using known relationships between the goil prop-
erties and the behavior of soils in various engineering
uses.

Among the soil properties and site conditions iden-
tified by a soil survey and used in determining the
ratings in this section were grain-size distribution,
liguid limit, plasticity index, soil reaction, depth to bed-
rock, hardness of bedrock that is within 5 or 6 feet of
the surface, soil wetness, depth to a seasonal high
water table, slope, likelihood of flooding, natural soil
structure or aggregation, in-place soil density, and
geologic origin of the soil material. Where pertinent,
data about kinds of clay minerals, mineralogy of the
sand and silt fractions, and the kind of absorbed
cations were also considered.

On the basis of information assembled about soil
properties, ranges of values can be estimated for erod-
ibility, permeability, corrosivity, shrink-swell poten-
tial, available water capacity, shear strength, com-
pressibility, slope stability, and other factors of ex-
pected so0il behavior in engineering uses. As appropri-
ate, these values can be applied to each major horizon
of each soil or to the entire profile.

These factors of soil behavior affect construction
and maintenance of roads, airport runways, pipelines,
foundations for small buildings, ponds and small dams,
irrigation projects, drainage systems, sewage and ref-
use disposal systems, and other engineering works.
The ranges of values can be used to: (1) select poten-
tial residential, commercial, industrial, and recrea-
tional areas; (2) make preliminary estimates pertinent
to construction in a particular area; (3) evaluate al-
ternative routes for roads, streets, highways, pipelines,
and underground cables; (4) evaluate alternative sites
for location of sanitary landfills, onsite sewage dis-
posal systems, and other waste disposal facilities; (5)
plan detailed onsite investigations of soils and geology ;
(6) find sources of gravel, sand, clay, and topsoil; (7)
plan farm drainage systems, irrigation systems, ponds,
terraces, and other structures for soil and water con-
gervation; (8) relate performance of structures al-
ready built to the properties of the kinds of soil on
which they are built so that performance of similar
structures on the same or a similar soil in other loca-
tions can be predicted; and (9) predict the trafficability
of soils for ecross-country movement of vehicles and
construction equipment.

Data presented in this section are useful for land-
use planning and for choosing alternative practices or
general designs that will overcome unfavorable soil
properties and minimize soil-releted fuilures. Limita-
tions to the use of these data, however, should be well

SOIL SURVEY

understood., First, the dote are generally not presented
for soil material below o depth of 5 or 6 feet. Also,
beeause of the scale of the detailed map in this sod
survey, small areas of soils that differ from the dom-
nant soil may be included in mapping. Thus, these
data do not eliminate the need for onsite investigations,
testing, and analysis by personnel having expertise in

the specifie use contemplated.
The information is presented mainly in tables.| Table

shows, for each kind of soil, the degree and kind of

sanitary facilities; and for water management.
shows the suitability of each kind of soil as a
source of construction materials.

The information in the tables, along with the soil
map, the soil descriptions, and other data provided in
this survey can be used to make additional interpreta-
tions and to construct interpretive maps for specific
uses of land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms
are defined in the Glossary.

limitations for building site development; for
htable 7,

Building site development

The degree and kind of soil limitations that affect
shallow excavations, dwellings with and without base-
ments, small commercial buildings, and local roads
and streets are indicated in|table 4.| A slight limitation
indicates that soil properties are favorable for the
specific use; any limitation is minor and easily over-
come, A moderate limitation indicates that soil prop-
erties and site features are unfavorable for the
specified use, but the limitations can be overcome or
minimized by special planning and design. A severe
limitation indicates one or more s0il properties or site
features are so unfavorable or difficult to overcome that
a major increase in construction effort, special design,
or intensive maintenance is required. For some soils
rated severe, such costly measures may not be feasible.

Shallow excavations are used for pipelines, sewer-
lines, telephone and power transmission lines, base-
ments, open ditches, and cemeteries. Such digging or
trenching ig influenced by the soil wetness of a high
seasonal water table, the texture and consistence of
soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock,
or large stones. In addition, excavations are affected
by slope of the soil and the probability of flooding.
Ratings do not apply to soil horizons below a depth of
6 feet unless otherwise noted.

In the soil series descriptions, the consistence of
each soil horizon is defined, and the presence of very
firm or extremely firm horizons, usually difficult to
excavate, is indicated.

Dwellings and small commerciel buildings referred
to in #W are built on undisturbed soil and have
foundation loads of a dwelling no more than three
stories high. Separate ratings are made for small com-
mercial buildings without basements and for dwellings
with and without basements. For such structures, soils
should be sufficiently stable that cracking or subsidence
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TABLE 4.—Building site development
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for
definitions of “slight,” “moderate,” and “severe”]

Soil series and

Degree and kind of limitation for—

map symbols
Shallow Dwellings without Dwellings with Small commercial Local roads
excavations basements basements buildings and streets
Brookston: Br___. .. Severe: wetness .. Severe: wetness...... Severe: wetness ......| Severe: wetness.......| Bevere: wetness,
frost action.
Crosby:
CrA Severe: wetness._...... Moderate: wetness, | Severe: wetness......| Moderate: wetness, | Severe: frost action,
shrink-swell, low shrink-swell, low
strength. strength.
CsB21:
Crosby part.......... Severe: wetness..__.... Moderate: wetness, | Severe: wetness... ...] Moderate: wetness, | Severe: frost action.
shrink-swell, low shrink-swell, low
strength. . strength.
Miami part........| Slight.__._____. Moderate: shrink- Blight............ ... Moderate: shrink- Severe: low strength.
swell, low strength. swell, low strength.
Fel: Ee.. .. ... Severe: floods.......... Severe: floods ... Bevere: floods_ .| Severe: floods...........| Severe: floods, frost
action.
Fineastle: FnA_ | Severe: wetness....... Moderate: wetness, | Severe: wetness._ . Moderate: wetness, | Severe: frost action,
shrink-swell. shrink-swell, low low strength.
strength.
Fox:
FoA . Severe: cuthanks Slight.. .| Slighte | Shight .| Slight.
eave.
FoB2.. .| Severe: cutbanks Slight . [ 8light. .| Moderate: slope. . Slight,
eave.
FxC2L e Severe: cuthanks Moderate: slope.__ . Moderate: slope .. | Severe: slope_...... Moderate: slope.
cave.
Genesee: Ge ... | Severe: floods......... Bevere: floods.........__ Severe: floods Severe: floods........... Severe: floods.
Hennepin: HeF... Severe: slope. .| Severe: slope..........| Severe: slope.... _____ SBevere: slope..........| Severe: =lope.
Hickory: HkD2, HkF.| Severe: slope | Bevere: slope... ....| Severe: slope......._| Bevere: slope. .. .. Selvere: low strength,
slope.
Miami:
MnB2, MtB3_______... Slight.........oo.... Moderate: shrink- Slight...................| Moderate: slope, Severe: low strength.
swell, low strength, shrink-swell, low
strength.
MnC2, M{C3_....__ _...| Moderate: slope | Moderate: slope, Moderate: slope....... Severe: slope ... | Severe: low strength.
shrink-swell, low
strength.
MnD2, MnE, MiD3. | Severe: slope..._.._. Severe: slope.... ... Severe: slope.............| SBevere: slope..... .. Severe: slope, low
strength.
Muren: MuA... ... Moderate: wetness_.| Moderate: low Moderate: wetness, | Moderate: low Severe: frost action,
strength. low strength. strength. low strength.
Muskingum: MxG_ . Severe; slope . ..| Severe: slope . wooee| Bevere: slope_ . ... Severe: slope._ ... Severe: siope.
Nineveh: NnA Severe: cutbanks Slight. .. Slight oo Slight.. .. _...| Moderate: frost
cave, action.
Ockley:;
OcA e} Slight Moderate: shrink- Slight .. . Moderate: shrink- Moderate: frost ac-
swell. swell. tion, low strength.
OcB2 .| Slight Moaoderate: shrink- Slight . Moderate: shrink- Moderate: frost ac-
swell. swell, slope. tion, low strength.
Palms: Pa...........| Severe: wetness, Bevere: wetness, Severe: wetness, Severe: wetness, Severe: wetness,
excess humus, frost action, floods. floods. frost action, low
eutbanks cave. exeess humus. strength.
Parke: )
PkB2 Slight.. ... .. .| Slight. | Slght..............| Moderate: slope..... Severe: frost action.
PkC2.. Moderate: slope.... Moderate: slope__ .| Moderate: slope..___. Severe: slope..........| Bevere: frost action.
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TABLE 4.—Building site development—Continued

Degree and kind of limitation for—
Soil series and
map symbols
Shallow Dwellings without Dwellings with Small commereial Loeal roads
excavations basements hasements buildings and streets
Rensselaer: Re.........| Severe: wetness ... Severe: wetness .. Severe: wetness_.......| SBevere: wetness Severe: wetness,
frost action.
Ross: Rs............| Severe: floods....... Severe: floods | Severe: floods.._.....| Severe: floods__._____ Severe: floods.
Shoals: Sh._ ... | Severe: floods_ .. Severe: floods....._...| Severe: floods. .| Severe: flaods... .. | Severe: floads, frost
action.
Sleeth: Sk...._......| Severe: wetness, Moderate: wetness, | Severe: wetness Moderate: wetness, | Severe: frost action,
cutbanks cave. shrink-swell, low shrink-swell | low low strength.
strength. strength.
Sloan: Sn_______._._._! Severe: wetness, Severe: floods, Severe: floods, Severe: floods, Severe: wetness,
floods, wetness, wetness, wetness. floods, frost action.
Wellston: WdC2_____; Moderate: depth Moderate: slope.. | Moderate: depth Severe: slope............| Moderate: frost
to rock, to rock. action.
Westland: We_.._____._ Severe: wetness... Severe: wetness... ... Severe: wetness.._..._._. Severe: wetness.... ... Severe: wetness,
frost action.
Whitaker: Wh.______. Severe: wetness . Moderate:  wetness, | Severe: wetness.... | Moderate: wetness, | Severe: frost action.
shrink-swetl, shrink-gwell,

!'This mapping unit is made up of two or more dominant soils. See the description of the mapping unit for the eomposition and

behavior characteristics of the mapping unit,

from settling or shear failure of the foundation does
net oceur. These ratings were determined from esti-
mates of the shear strength, compressibility, and
shrink-swell potential of the soil. Soil texture, plas-
ticity and in-place density, potential frost action, soil
wetness, and depth to a seasonal high water table were
also considered. Soil wetness and depth to a seasonal
high water table indicate potential difficulty in pro-
viding adequate drainage for basements, lawns, and
gardens. Depth to bedrock, slope, and large stones in
or on the soil are also important considerations in the
choice of sites for these structures and were consid-
ered in determining the ratings. Susceptibility to flood-
ing is a serious limitation. .
Local roads and streets referred to in|table 4 have
an all-weather surface that can carry light tc medium
traffic all year. They consist of subgrade of the under-
lying soil material ; a base of gravel, crushed rock frag-
ments, or soil material stabilized with lime or cement;
and a flexible or rigid surface, commonly asphalt or
concrete. The roads are graded with soil material at
hand, and most cuts and fills are less than 6 feet deep.
The load supporting capacity and the stability of
the s0il as well ag the quantity and workability of fill
material available are important in desipn and con-
struction of roads and streets. The classifications of
the soil and the soil texture, density, shrink-swell po-
tential, and potential frost action are indicators of the
traffic supporting capacity used in making the ratings.
Soil wetness, flooding, slope, depth to hard rock or very
compact layers, and content of large stones, all of

which affect stability and ease of excavation, were also
considered.

Sanitary facilities

Favorable soil properties and site features are
needed for proper functioning of septic tank absorp-
tion fields, sewage lagoons, and sanitary landfills. The
nature of the soil is important in selecting sites for
these facilities and in identifying limiting soil prop-
erties and site features to be considered in design and
installation. Also, those soil properties that affect ease
of excavation or installation of these facilities will be
of interest to contractors and local officials.
shows the degree and kind of limitations of each sol
for such wses and for use of the soil as daily cover for
landfills. It is important to observe local ordinances
and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
Hmitations are minor and easily overcome; if moder-
ate, soil properties or site features are unfavorable for
the specified use, but limitations can be overcome by
special planning and design; and if severe, soil proper-
ties or site features are so unfavorable or difficult to
overcome that major soil reclamation, special designs,
or intensive maintenance is required. The terms good,
fair, and poor have meanings about the same as slight,
moderate, and severe.

Septic tank absorption flelds are subsurface systems
of tile or perforated pipe that distribute effluent from
a geptic tank into the natural soil. Only the soil horizons
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TABLE 5.—Sanitary facilities

[“Percs slowly” and some of the other terms that describe restrictive soil feaures are defined in the Glossary. See text for
definitions of “slight,”” “moderate,” “good,” “fair,” and other terms used to rate soils]
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Soil series and
map symbols

Degree and kind of limitation for—

Suitability of the
anil for daily cover

Septie tank Sewage lagoon Trench sanitary Area sanitary for landfill
absorption fields areas landfill landfil
Brookston: Br._...__ . Severe: wetness, Severe: wetness.........| Severe: wetness...._...j Severe: wetness . Poor: wetness.
peres slowly.
Crosby:
CrA . Severe: percs Blight._..______..._._..| Severe: wetness..... Moderate: wetness...| Fair: too clayey.
slowly, wetness,
CsB21:
Crosby part........... Severe: peres Moderate: slope......| Severe: wetness......| Moderate: wetness__| Fair: too clayey.
slowly, wetness.
Miami part............ Moderate: peres Moderate: seepage, | Slight ... | Slight ... Good.
slowly. slope.
Eel: Ee._............| Severe: floods . | Severe; floods Severe: floods, Hevere: floods ... Good.
wetness.
Fincastle: FnA .. Severe: percs Slight. . Severe: wetness . Moderate: wetness.__| Fair: too clayey.
glowly, wetness.
Fox:
FoA,FoB2. ... Slight........ ... | Severe: seepage . . | Severe: seepage Slight......_.......__.| Fair: thin layer.
FxC2i_ | Moderate: slope | Severe: seepage, Severe: seepage..... Moderate: slope. ... Fair: thin layer,
slope. slope.
Genesee: G, SBevere: floods._ ... | Severe: floods. .. . | Bevere: floods. ... Severe: floods............ Good.
Hennepin: HeF....___._. Severe: slope. .. Severe; slope.. | Bevere: slope .| Bevere: slope .| Poor: slope, area
reclaim.
Hickory:
HkD2 e Bevere: slope......| Bevere: slope_. . .| Moderate: too Severe: slope { Fair: slope.
elayey, slope.
HKF. ... Severe: slope .| Severe: slope........| SBevere: slope.........| Bevere: slope .| Poor: slope.
Miami:
MnB2, MtB3.._.._.___ Moderate: peres Moderate: seepage, | Slight.. .. ... . .. Slight. .. Fair: too clayey.
slowly. slope.
MnC2, MtC3.._.___... Moderate: percs Severe: slope.. .. . | 8light . Moderate: slope | Fair: slope, too
slowly, slope. clayey.
MnD2, MnE, MtD3..| Severe: slope | Severe: slope Moderate: slope.....| SBevere: slope.._ .. .| Poor: slope.
Muren: MuA_ ... Severe: percs Slight......._.._ .| Bevere: wetness | Slight Good.
slowly.
Muskingum: MxG._.. Severe: slope, Severe: slope, Severe: slope, Severe: slope__..__ | Poor: slope.
depth to rock. depth to rock. depth to rock.
Nineveh: NnA ... ..} Slight. ... . . .| Severe: seepage. ... Severe: seepage.. .. Slight . Fair: too clayey.
Ockley: QcA, OcB2__| Slight.._......__.._._. .| Severe: seepage ... .| Severe: seepage.._...| Slight | Good.
Palms: Pa__ . | Severe: wetnhess, Severe: wetness, Severe,  wetness, SBevere: wetness, Poor: exeess humus,
floods. excess humus, floods, seepage. floods, seepage. hard to pack.
seepage.
Parke:
PkB2 Slght ... Moderate: seepage, | Slight. ... .| Slight. .. ... . ._.| Good.
slope.
PkC2.... .. Moderate: slope..._| Severe: slope........ Shight. oo Moderate: slope.......| Fair: slope.
Rensselaer: Re..... ... Severe: wetness, Severe: wetness. | Severe: wetness. Severe: wetness........ Poor: wetness.
peres slowly,
Ross: Rso .. Severe: floods..... Severe: floods...... | Bevere: floods......... Severe: floods .. Good,
Shoals: Sh ... | Bevere: floods...... _| Severe: floods..___.._| Severe: floods._.._.._ | Severe: floods. Good,
Sleeth: Sk Severe: wetness._____ Severe: seepage.......| Severe: seepage, Moderate: wetness...| Fair:  too elayey.

wetness.
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TABLE 5.—Sawnitary facilities—Continued

] ] Degree and kind of limitation for—
Soil series and Buitahility of the
map symbols ] soil for daily cover
Septic tank Sewage lagoon Trench sanitary Area sanitary for landfili
absorption fields areas landfill Iandfill
Sloan: Sn............| Severe: wetness, Severe: floods, Severe: floods, Severe: floods, Poor: wetness.
floods, peres wetness, wetness. wotness.
slowly.
Wellston: WdC2._._.__. Moderate: depth Severe: slope._._.....| Bevere: depth to Moderate: slope....... Fair: slope.
to rock. rock,
Westland: We.._...._._. Severe: wetness..._ Severe: seepage, Severe: wetness, Severe:; wetness........| Poor: wetness.
wetness. seepage,
Whitaker: Who. ... Severe: wetness...... Severe: seepage, Severe: seepage, Moderate: wetness....| Good.
wetness. wetness,

1This mapping unit made up of two or more dominant soils. See the description of the mapping unit for the composition and

behavior characteristics of the mapping unit.

between depths of 18 and 72 inches are evaluated for
this use. The soil properties and site features consid-
ered are those that affect the absorption of the effluent
and those that affect the construction of the system.

Properties and features that affect absorption of
the effluent are permeability, depth to seasonal high
water table, depth to bedrock, and susceptibility to
flooding. Stones, boulders, and shallowness to bedrock
interfere with installation. Excessive slope can cause
lateral seepage and surfacing of the effluent. Also, soil
erosion and soil slippage are hazards if absorption
fields are installed on sloping soils.

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines, In these
goils the absorption field does not adequately filter the
effluent, and ground water in the area may be con-
taminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage logoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor
and cut slopes or embankments of compacted soil ma-
terial, Aerobic lagoons generally are designed {o hold
sewage within a depth of 2 to 5 feet. Nearly impervious
soil material for the lagoon floor and sides is required
to minimize seepage and contamination of ground
water. Soils that are very high in content of organic
matter and those that have cobbles, stones, or boulders
are not suitable. Unless the soil has very slow per-
mezbility, contamination of ground water is a hazard
where the seasonal high water table is above the level
of the lagoon floor. In soils where the water table is
seasonally high, seepage of ground water into the
lagoon can seriously reduce the lagoon’s capacity for
liquid waste. Slope, depth to bedrock, and susceptibility
to flooding also affect the suitability of sites for sewage

lagoons or the cost of construction. Shear strength
and permeability of compacted soil material affect the
performance of embankments.

Sanitary landfill is a method of disposing of selid
waste by placing refuse in successive layers either in
excavated trenches or on the surface of the soil. The
waste is spread, compacted, and covered daily with a
thin layer of soil material. Landfill areas are subject
to heavy vehicular traffic. Risk of polluting ground
water and trafficability affect the suitability of a soil
for this use. The best soils have a loamy or silty tex-
ture, have moderate to slow permeability, are deep to
a seasonal water table, and are not subject to flooding.
Clayey soils are likely to be sticky and difficult to
spread. Sandy or gravelly soils generally have rapid
permeability, which might allow noxious liquids to
contaminate ground water. Soil wetness can be a limi-
tation because operating heavy equipment on a wet soil
is difficult. Seepage into the refuse increases the risk
of pollution of ground water,

Ease of excavation affects the suitability of a soil
for the trench type of landfill. A suitable soil is deep
to bedrock and free of large stones and boulders. If
the seasonal water table is high, water will seep into
trenches. .

Unless otherwise stated, the limitations in|table 5 |
apply only to the soil material within a depth of abou
6 feet. If the trench is deeper, a Hmitation of slight or
moderate may not be valid. Site investigation is needed
hefore a site is selected.

Daily eover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry pericds. Soils thai are loamy or silty and free of
stones or boulders are better than other soils. Clayey
s0ils may be sticky and difficult to spread; sandy soils
may be subject to goil blowing.

The soils selected for final cover of landfills should
be suitable for growing plants. Of all the horizons, the
A horizen in most soils has the best workability, more
organic matter, and the best potential for growing
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Glossary. See text for

Suitability of the soil as a source of —

Soil series and
map symbols
Roadfill Sand Gravel Topsoil
Brookston: Bro.._....... Poor: wetness, frost action..__...__.__ Unsuited_........_.... Unsuited.... ... Poor: wetness.
Crosby
CrA_ Poor: frostaction...............___.| Unsuited ... Unsuited ... Fair: thin layer.
CsB2L:
Croshy part_____.____ Poor: frost action.. o] Unsuited . Unsuited........... Fair: thin layer.
Miami part ... Fair: frost action, low Btrength .......... Unsuited ... Unsuited......._..... Fair: thin iayer.
Eel: Ea . . .. ... Poor: frostaction ... ... .| Unsuited......._...... Unsuited ............. Good.
Fincastle: FrA..__. .. ... Poor; f{rost action, low strength ... _..| Unsuited................ Unsuited......coco...... Fair: thin layer.
Fox .

FoA,FoB2 .. ... .. Good.. .o Good Good. e Fair; thin layer.

FxC21 Good_.o e | GOOdL Good ... ... Fair: thin layer, slope.
Genesee: Ge | Fair: frost action, low strength.._.__ Unsuited.. ... Unsuited. ... Good.

Hennepin: HeF .. Poor: slope. .| Unsuited Unsuited................. Poor: slope, area reclaim.
Hickory:

HkD2. . . Poor: low strength... weeet Unsuited 1 Poor: slope.

HkF.. ... ... .. | Poor: low strength, s]upe .1 Unsuited Poor: slope.
Miami:

MnB2 . Fair: {rost action, low strength__....._. Unsuited Unsuited Fair: thin layer.

MnC2..__ . Fair: frost action, low strength_... .. Unsuited ...| Unsuited .. .| Fair; thin layer, slope.

MnD2, MnE, MtD3.____ Fair: frost action, low strength, slope | Unsuited.. | Unsuited_. ...| Poor: slope.

MiB3 _ 4 Fair: frost action, low strength . Unsuited . -.| Unsuited.. | Fair: too clayey.

MIC3_ Fair: frost action, low strength Unsuited .............. Unsuited Fair: too clayey, slope,
Muren: Poor: frostaetion.. ... . ... Unsuited ... . Unsuited.. . ... Fair: thin layer.
Muskingum: MxG... .. Poor: slope. Unsuited: excess | Unsuited: excess | Poor: slope.

fines. fines.
Nineveh: NnA____.______ Fair: frostaction ... .......cocoeeeeceed Good oo Good oL Fair: thin layer.
Ockley: OcA, OcB2.......| Fair: frost action, low strength. ... Good. ... Good.. o Fair: thin layer.
Palms: Pa. . ... . .. Poor: wetness, excess humus.......... ...} Unsuited.._.________. Unsuited ._.............. Poor: wetness.
Parke:

PkB2.. Poor: frostaetion... .. ... Unsuited ... Unsuited. ..oooeeeeeee Good.

PRC2 Poor: frostaction.... ... .. | Unsuited ... ... Unsuited....c..cooeeeee Fair: slope.
Rensselaer: Re.._._ ... | Poor: wetness, frost action............_| Unsuited ... Unsuited. ... Poor: wetness.
Ross: Rsoo Fair: low strength. ... .. Unsuited: excess | Unsuited: excess | Good.

fines. fines.
Shoals: Sh.._..._....._ Poor: frostaction ... Unsuited.. ... Unsuited _.....cccecee Good.
Bleeth: Sk..............| Poor: frost action, low strength Good.......ooeooooo.t Good.... . ...l Fair: thin layer.
Sloan: Sno............. Poor: wetness, frost action................| Unsuited... .. .| Unsuited. ..........| Poor: wetness.
Wellston: WdC2... ....| Fair: lowstrength . ... TUnsuited......._......| Unsuited............._| Fair: slope.
Westland: We.___.._ .. Poor: wetness, frost action ... Good... o] Goodee Poor: wetness,
Whitaker: Who. . Poor: frostaction.... .. . ... . Unsuited.......cco.oo.. Unsuited.................| Good.

IThis mapping unit is made up of two or more dominant soils. See the description of the mapping unit
behavior characterizgties of the mapping unit.

for the composition and .
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TABLE 7.—Water management
[“Seepage,” and some of the other terms that describe restrictive soil features are defined in the Glossary]

Soil series and

Soil features affecting—

map symbols Pond Embankments, Aquifer-fed Terraces Grassed
TeServoir dikes, and excavated Drainage and waterways
areas levees ponds diversions
Brookston: Br. _..............i Favorable ... .. Low strength, Favorable ......... Favorable......_.... Not neede<d...._.._ Wetness.
piping.
Crosby:
CrA .. o eieereeeee.. | Favorable..._ | Compressible, Slow refill ... Percs slowly, Wetness........| Wetness.
low strength, wetness.
piping.
CsB21L:
Crosbhy part . Favorable. ... Compressible, Slow refitl .| Peres slowly, Wetness ... Wetness,
low strength, wetness,
piping. .
Miami part___....____...___._| Seepage .. .. Compressible, No water........._. Not needed.. ... Complex slope, | Erodes easily,
low strength. erodes easily, slope.
slope.
Fel: Ee . ... ... | Seepage. ... ......| Piping, low Deep to water | Not needed......__. Not needed......_.| Not needed.
strength.
Fincastle: FnA_.._._....__....__| Favorabie ... .. | Compressible, Slow refill.. ... ... Peres slowly, Not needed...._..... Not needed.
low strength, wetness.
piping.
Fox: FoA, FoB2, FxC2! ______} Seepage ... _...| Low strength_..._| No water_.. | Not needed .......| Piping, rooting | Rooting depth.
depth.
Genesee: Ge_.._......._........| Seepage_ .. | Piping low Deep to water__ | Not needed......| Not needed........ Not needed.
strength,
erodes easily.
Hennepin: HeF_ ... .. | Blope ... _......| Favorable.._.._..| No water. ... Not needed..........| Slope.._.......... Slope!lemdes
easily.
Hickory: HkD2, HKkF............] Slope ... .. | Low strength, No water. .| Not needed...__.... Slope, erodes Slepe, erodes
shrink-swell. easily. easily.
Miami: MnB2, MnC2, Seepage ... Compressible, No water_______..| Not needed..__.... Complex slope, | Erodes easily,
MnD2, MnE, MtB3, MtC3, low strength. erodes easily, slope.
MtD3. slope.
Muren: MuA. ... ... ....| Favorable_ .. . | Low strength, Deep to water, Percs slowly. ... Erodes easily, Erodes easily,

Muskingum: MxG

Nineveh: NnA . ..
Ocklev:

Palms: Pa . .. ...
Parke: PkB2, PkC2 ... ...

Rensselaer: Re. . . .

Ross: Rs.. .

Slope, seepage,

depth to rock.

Seepage. ... ...

| Seepage. ... ...

Seepage ...

Seepage.... ...

Seepage. ...

Seepage. ... ...

Seepage.. ...

erodes easily.

Seepage, piping..

Favorable._.........

Compressible,
low strength.

Compressible,
low strength.

Compressible,
hard to pack,
low strength.

Low strength_._ .

Compressible,
shrink-swell,
low strength.

Piping, hard to
pack.

slow refill.

No water......._....
No water ... ..

No water .

No water .

Favorable....

Deep to water......

Not needed._........

Not needed.........

Not needed....._.

Not needed... ...

Wetness, floods,
cutbanks
cave.

Not needed.._.......

Percs slowly,
wetness.

Not needed. .. .....

wetness,

Blope, piping
Not needed..____.

Not needed....._...

Slope, erodes
easily.

Not needed........

Complex slope,
erodes easily.

Not needed.........

Not needed..........

wetness.

Slope, erodes
easily.

Not needed.
Favorable.

FErades easily,
slope.

Nat needed.

Erodes easily.

Not needed.

Not needed.
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TABLE 7.—Water management—Continued

Soil features affecting—
Soil series and
map symbols Pond Embankments, Aquifer-fed Terraces Grassed
reservoir dikes, and excavated Drainage and waterways
areas levees ponds diversions
Shoals: Sho s Seepage................| Piping, low Favorable. . .......| Floods, wetness..| Not needed.......... Not needed.
strength.
Sleeth: Sk. ... .. Seepage.........._.. Low strength, Deep to water.....| Cutbanks cave.. | Not needed........ Not needed.
shrink-swell.
Sloan: Sn_.._ Favorable.._.__..__. Piping................| Favorable_...__...| Wetness, flocds, | Not needed ... Wetness,
poor outlets.
Wellston: WaC2.._. .. Seepage, depth | Piping, hard to | No water.__._._. Not needed.......... Erodes easily, Erodes easily,
to rock, slope. pack, erades slope. slope.
eagily.
Westland: We ... .. Seepage.............i Favorable... .| Favorable .| Cutbanks cave...| Not needed.. .....| Not needed.
Whitaker: Wh. . .. | Seepage ... ......| Compressible, Deep to water.... Favorable . Wetness................| Wetness.
shrink-swell.

This mapping unit is made up of two or more dominant soils. See the description of the mapping unit for the composition and

behavior characteristics of the mapping unit.

plants. Thus, for either the area- or trench-type land-
fill, stockpiling material from the A horizon for use
as the surface layer of the final cover is desirable.

Where it is necessary to bring in soil material for
daily or final cover, thickness of suitable soil material
available and depth to a seasonal high water table in
goils surrounding the sites should be evaluated. Other
factors to be evaluated are those that affect reclama-
tion of the borrow areas. These factors include slope,
erodibility, and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated inby
ratings of good, fair, or poor. The texture, thickmness,
and organic-matter content of each soil horizon are
important factors in rating soils for use as construc-
tion materials. Each soil is evaluated to the depth
observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for
low embankments, which generally are less than 6 feet
high and less exacting in design than high embank-
ments. The ratings refleet the ease of excavating and
working the material and the expected performance
of the material where it has been compacted and ade-
quately drained. The performance of seoil after it is
stabilized with lime or cement is not considered in the
ratings, but information about some of the soil prop-
erties that influence such performance is given in the
descriptions of the soil series.

The ratings apply to the soil material between the
A horizon and a depth of 5 to 6 feet. It iz assumed
that soil horizons will be mixed during excavation and
spreading. Many soils have horizons of contrasting
suitability within their profile. The estimated engineer-

ing properties in |tab1e 10| in the gection “Engineerng
properties” provide specific information about the na-
ture of each horizon. This information can help de-
termine the suitability of each horizon for roadfill.

Soils rated goed are coarse grained. They have low
shrink-swell potential, low potential frost action, and
few cobbles and stones. They are at least moderately
well drained and have slopes of 15 percent or less. Soils
rated fair have a plasticity index of less than 15 and
have other limiting features, such as moderate shrink-
swell potential, moderately steep slopes, wetness, or
many stones. If the thickness of suitable material is
less than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil
rated good or fair has a layer of suitable material at
least 3 feet thick, the top of which is within a depth of
6 feet. Coarse fragments of soft bedrock material, such

.as ghale and siltstone, are not considered to be sand

and gravel. Fine-grained soils are not suitable sources
of sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of
the material. Descriptions of grain size, kinds of min-
erals, reaction, and stratification are giyven in the soil
series descriptions and if tables 10 anin the sec-
tions “Engineering properties” and "Plhysical and
chemical properties.”

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected
mainly by the ease of working and spreading the soil
material in preparing a seedbed and by the ability of
the soil material to support plantlife. Also considered
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is the damage that can result at the area from which
the topsoil is taken.

The ease of excavation is influenced by the thick-
ness of suitable material, wetness, slopes, and amount
of stones. The ability of the soil to support plantlife is
determined by texture, structure, and the amount of
goluble salts or toxic substances. Organic matter in
the Al or Ap horizon greatly increases the absorption
and retention of moisture and nutrients. Therefore,
the soil material from these horizons should be care-
fully preserved for later use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can
limit or prevent plant growth, They are naturally fer-
tile or respond well to fertilizer. They are not so wet
that excavation is difficult during most of the year.

Soils rated feir are loose sandy so0ils or firm loamy
or clayey soils in which the suitable material is only
8 to 16 inches thick or soils that have appreciable
amounts of gravel, stones, or soluble sall,

Soils rated poor are very sandy soils and very fine
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on
high content of organic matter, a surface horizon is
generally preferred for topsoil because of its organic-
matter content. This horizon is designated as Al or
Ap in the soil series descriptions. The absorption and
retention of moisture and nutrients for plant growth
are greatly increased by organic matter.

Water management

Many soil properties and site features that affect
water management practices have been identified in
this soil survey. In[fable 7] the degree of soil limitation
and soil and site features that affect use are indicated
for each kind of soil. This information is significant in
planning, installing, and maintaining water control
structures.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or
other permable material.

Ewmbankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and
has favorable stability, shrink-swell potential, shear
strength, and compaction characteristics. Large stones
and organic matter in a soil downgrade the suitability
of a soil for use in embankments, dikes, and levees.

Aquifer-fed excavated ponds are bodies of water
made by excavating a pit or dugout into a ground-
water aquifer. Excluded are ponds that are fed by
surface runoff and embankment ponds that impound
water 3 feet or more above the original surface. Rat-
ings in[table 7 hre for ponds that are properly designed,
located, and construeted. Soil properties and site fea-
tures that affect agquifer-fed ponds are depth to a per-

manent water table, permeability of the aquifer, qual-
ity of the water, and ease of excavation.

Drainage of soil is affected by such soil properties
as permeability; texture; depth to bedrock, hardpan,
or other layers that affect the rate of water movement;
depth to the water table; slope; stability of ditchbanks;
susceptibility to flooding ; salinity and alkalinity; and
availability of outlets for drainage

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the s0il or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and
steepness of slope; depth to bedrock, hardpan, or other
unfavorable material ; large stones; permeability; ease
of establishing vegetation; and resistance to water
erosion, soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel run-
off to outlets at a nonerosive velocity. Features that
affect the use of soils for waterways are slope, per-
meability, erodibility, wetness, and suitability for per-
manent vegetation.

Recreation

The soils of the survey area are rated in table 8
according to limitations that affect their suitability
for recreation uses. The ratings are based on such re-
strietive soil features as flooding, wetness, slope, and
texture of the surface layer. Not considered in these
ratings, but Important in evaluating a site, are loca-
tion and accessibility of the area, size and shape of
the area and its scenic quality, the ability of the soil to
support vegetation, access to water, potential water
impoundment sites available, and either access to pub-
lic sewerlines or capacity of the soil to absorb septic
tank effluent. Soils subject to flooding are limited, in
varying degree, for recreation use by the duration and
intensity of flooding and the season when flooding
occurs, Onsite assessment of height, duration, inten-
sity, and frequency of flooding is esgential in planning
recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slighf means that the
soil properties are generally favorable and that the
limitations are minor and easily overcome. Moderate
means that the limitations can be overcome or allevi-
ated by planning, design, or special maintenance.
Severe means that soil properties are unfavorable and
that limitations can be offset only by costly soil recla-
mation, special design, intensive maintenance, limited
use, or by a combination of these measures.

The information in Eagge § can be supplemented by
information in other parts o1 this survey. Especially
helpful are interpretations for septic tank absorption
fields, given in [fable 5] and interpretations for dwell-
ings without basements and for local roads and streets,
given in@

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing
roads and intensively used areas, and installing sani-
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Figure 10,—A iile system on Crosby silt loam, 0 to 2 percent slopes.

tary facilities and utility lines. Camp areas are subject
to heavy foot traffic and some vehicular traffic. The
best soils for this use have mild slopes and are not wet
or subject to flooding during the period of use. The
surface has few or no stones or boulders, absorbs rain-
fall readily but remains firm, and is not dusty when
dry. Strong slopes and stones or boulders can greatly
increase the cost of constructing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and park-
ing areas.

Playgrounds require soils that can withstand inten-
sive foot traffic. The best soils are almost level and are
not wet or subject to flooding during the season of use.
The surface is free of stones or boulders, is firm after
rains, and is not dusty when dry. If shaping is re-
quired to obtain a uniform grade, the depth of the soil
over bedrock or hardpan should be enough to allow
necessary grading,

Paths and trails for walking, horseback riding, bi-
cycling, and other uses should require little or no
cutting and filling, The best soils for this use are those
that are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once during the annual period of use. They should have
moderate slopes and have few or no stones or boulders
on the surface.

Wildlife habitat*

Soils directly affect the kind and amount of vegeta-
tion that is available to wildlife as food and cover, and
they affect the construction of water impoundments
{fig. 11).|The kind and abundance of wildlife that
poputate an area depend largely on the amount and
distribution of food, cover, and water. If any one of
these elements is missing, is inadequate, or is inacces-
sible, wildlife either are scarce or do not inhabit the
area.

If the soils have the potential, wildlife habitat can
be created or improved by planting appropriate vege-

‘JaMEs D, McCaLn, wildlife biologist, Soil Conservation Ser-
vice, helped prepare this section.
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Figure 11.—Stock water and wildlife-recreation pond on Miami silt loam, 6 to 12 percent slopes, eroded ; Miami silt loam, 12 1o 18
percent slopes, eroded; and Hennepin loam, 25 1o 50 percent slopes.

tatiqn, by maintaining the existing plant cover, or by
helping the natural establishment of desirable plants.
In he s0ils in the survey area are rated

according to their potential to support the main kinds
of wildlife habitat in the area. This information can
be used in planning for parks, wildlife refuges, nature
study areas, and other developments for wildlife; se-
lecting areas that are suitable for wildlife; selecting
soils that are suitable for creating, improving, or
maintaining specific elements of wildlife habitat; and
determining the intensity of management needed for
each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of

wildlife habitat or the kind of habitat is easily created,
improved, or maintained, Few or no limitations affect
management, and satisfactory results can be expected
if the soil is used for the designated purpose. A rating
of fair means that the element of wildlife habitat or
kind of habitat can be created, improved, or maintained
in most places. Moderately intensive management is
required for satisfactory results. A rating of poor
means that limitations are severe for the designated
element or kind of wildlife habitat. Habitat ean be
created, improved, or maintained in most places, but
management is difficult and must be intensive. A rating
of very poor means that restrictions for the element
of wildlife habitat or kind of wildlife are very severe,
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TABLE 8.—Recrectional development

[“Percs slowly” and some of the other terms that deseribe restrictive soil features are defined in the Glossary. See text
for definitions of “slight,” “moderate,” and “‘severe”]
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Degree and kind of limitation for—

Soil series and
map symbols Camp areas Picnic areas Playgrounds Paths and trails
Brookston: Br................ Severe: wetness.. ... Severe: wetness .| Bevere: wetness........._. Severe: wetness.
Crosby:
CrA ... | Moderate: wetness, Moderate: wetness_......] Moderate: wetness, Moderate: wetness.
percs slowly, peres slowly.,
CsB2!;
Crosby part..... oo Moderate: wetness, Moderate: wetness.......| Moderate: wetnhess, Moderate: wetness.
peres slowly. peres slowly, slope.
Miami part..______________ Slight._............_ S Slight.. oo Moderate: slope__...._| Slight,

Eel: B Bevere: floods.. ... .. Moderate: floods. . | Severe: floods . ... Moderate: floods.
Fincastle: FnA. .. ... .. ... Moderate: wetness, Moderate: wetness____...| Moderate: wetness, Moderate: wetness.
peres slowly, peres slowly.

Blight. oo Slight .. . ] Slightee | Slight.
.| Blight e | Slight ... | Moderate: slope. ...| Slight,
| Moderate: slope ... . Moderate: slope .. | Severe: slope....... .| Blight.
Genesee: Ge...oooooooooeoeeeeee| Bevere: floods . .. .| Severe: floods.............| Severe: floods . ... Moderate: floods.
Hennepin: HeF ... .. Severe: slope............. . Severe: slope . .........| Severe: slope... .. ...|Bevere: slope.
Hickory:
HkD2 Severe: slope........... Severe: slope. .| Severe: slope.._........[ Moderate: siope.
HKF.... Severe: slope.........! Severe: slope.... ... Severe: slope.............. Severe: slope.
Miami:
Slight .. | Slight Moderate: slope___.__..[ Slight.
Moderate: slope __. ..| Moderate: | Bevere: slope. . .| Slight.
.t Severe: slope._.... .| Severe: slope .. .. . | SBevere: slope.. .| Moderate: slope.
.| Moderate: too clayey.._. Moderate: too clayey...... Maoderate: too clayey . | Moderate: too clayey.
| Moderate: too elayey, Moderate: too clayey.... Severe: slope... . N Moderate: too clayey.
slope.
Severe: slope..............| Bevere: slope .. ... | Severe: slope.... cve.| Moderate: too clayey,
slope.
Muren: MuA.__ Moderate; wetness, Slight ... e Moderate: wetness, Slight.
peres slowly. peres slowly.
Muskingum: MxG........... | Severe: slope... ... Severe: slope .. ... Severe: slope.... ......| Bevere: slope.
Nineveh: NnA . [ 8light . . ... Slight. ..o Slight. oo | Slight,
Ockley
[0 S T S Slight | Slight I .| Slight.
OcB2 | Slighto ] Slight__._...._..._.._| Moderate: slope........| Slight.
Palms: Pa.. .| Severe: welness, floods, | Severe: wetness, floods, | Severe: wetness, floods, | Severe: wetness, floods,
excess humus, excess humus. excess hurnus, excess humus.
Parke: .
PkB2 | Slighto .| Shght. .| Moderate: slope...... Slight.
PkC2__. i Moderate: slope.. | Moderate: slope..........| Severe: slope . ... Slight.
Rensselaer: Re..._.... | Severe: wetness ... Severe: wetness........._ | Severe: wetness.........{ Severe: wetness.
Ross: Rs_ ... .. | Severe: floods...........| Moderate: floods ... ....| Moderate: flonds. ..._..| Slight.
Shoals: Sh.__.ooiee....| Bevere: wetness, floods..| Moderate: wetness, Severe: wetness, floods | Moderate: wetness,
floods. floods.
Sleeth: SK.oooo o] Moderate:  wetness ... Moderate: wetness._.... | Moderate: wetness.._..._| Moderate: wetness.
Sloan: Sn__ ... _._...__..| Severe: wetness, floods.. | Severe: wetness._.______ .| Severe: wetness, floods..| Severe: wetness.
Wellston: WdC2._._....... ... Maderate; slope.........] Moderate: slope._ .. . .| Severe: slope................| Slight.
Westland: We.......oococeee..| Severe: wetness... .| Severe: wetness.___._.__ | Severe: wetness._._......_. Severe: wetness,
Whitaker: Wh__.___. | Moderate: wetness._____| Moderate: wetness______| Moderate: wetness__._....| Moderate: wetness.

*This mapping unit made up of two or more dominant soils. See the description of the mapping unit for the composition and be-
havior characteristics of the mapping unit.



TABLE 9. —Wildlife habitat potentials

[See text for definitions of “good,” “fair,” “poor,” and “very poor”]

Soil series and

Potential for habitat elements

Potential ag habitat for—

bol Grain Grasses Wild Shallow
map SymBbols and and herbaceous | Hardwood | Coniferous Wetland water Openland Woodland Wetland
seed crops legumes plants trees plants plants areas wildlife wildlife wildlife
Brookston: Br...__ .. Fair Poor.. ... Poor. .| Poor_ .| Poor.. ... . Good... .. | Good | Poor......... Poor......... Good.
Croshy: .
CA | Fair .| Good JGood ] Good......._| Good........| Fair... ... . Fair.. .. Good.__..___.. Good........... Fair,
CsB21;
Croshy part.__..___._ Fair..........| Good Good...... Good.........| Good.... .| Poor .| Very poor....| Good Good___.__. Very poor,
Miami part..ooooooooeee | Good.oo| Good Good J Good...| Good | Poor . Very poor._..| Good___.____. Good..ooeeee Very poor,
Bel: Ee .. ... Poor............| Fair Fair Good_....__..| Good...__ | Poor_ .. Poor.......... . Fair...... Good.oooeo Poor.
Fineastle: FnA_ ... .. PFair..........{ Good Good Good.. .| Good_....._.| Fair Fair Good............ Good............ Fair,
Fox:
FoA,FoB2.... .....ceeeeeeil| Good...........j Good Good 4 Good..... Good........| Yery poor.._| Very poor....| Good Good......... Very poor,
FXC21 e Fair. ...} Good Good 4 Goodo. Good ... Very poor....| Very poor....| Fair_______ Good.....o.o... Very poor,
Genesee: Ge ... . .. . Poor . . | Fair g Faie Good..__.__.__| Good___ Poor Poor Fair Cood Poor
Hennepin: HeF ... ... Very poor....| Poor | Good....] Good______| Fair_ i Very poor..| Very poor__| Poor______.__. Good............ Very poor.
Hickory: :
HkD2. ... coeeccevee e | Poor Fair J Good__.._| Good._..__..._. Good....._..... Very poor...| Yery poor__| Fair________. Good............ Very poor.
HKF o iieeeeeeeceeeer]. Very poor._| Poor Good......... Good..... .. | Good -| Very poor....| Very poor....| Poor Good.... ... Very poor,
Miami:
Good...__...| Good Good..______. Good....__._.| Good | Poor. Very poor.... Very poor.
4 Fair.... . A4 Good.... .| Good | Very poor__| Very poor . ...| Very poor,
Poor........... Good Good..... .| Very poor....| Very poor.... | Very poor,
Good............ Good ... Good____.__| Poor......... Poor.......__. Poor.
Muskingum: MxG._ ... Very poor Fair. .. .| Very poor_... _| Very poor.
Nineveh: NnA__. ... [E117% — Good Very poor... | Very poor.
Ockley: OcA, OcB2. ... .. Good... .| Good .| Very poor_._. Very poor.
Palms: Pa._ . Very poor Poor Good....._...... Good.
Parke:
PkB2 . Good_ .. Good Good........ .. Good...........| Good -| Poor..........] Very poor__| Good Good Very poor.
PkC2. e Fair Good.oeeueane Good.___.... Good..___..._. Good........ Very poor__| Very poor....| Good Good .| Very poor.
Rensselaer: Re... .. weevemeeeeee| Falr Poor Poor Poor.... Poor. Good..........; Good...... ... Good.
Ross: Rs..... ... ....| Good Good..oeereee Good | Good..____.} Good | Poor....._. Very poor_..| Good............ Good......... Very poor.
Shoals: Sh.... Poor. Fair.....ccoee Fair.....cc...... L€ 157 — Good............ Fair_ ... Fair....... .. | Fair Good Fair.
Sleeth: Sk Fair. ... Good............ Good.......... Good......_..... Good Fair Fair........... Good............ Good .| Fair,
Sloan: Sn... Poor Poor Poor. Poor. Poor_...__ . Good..___._.. Good............ Poor.............. Poor.... .. Good.
Wellston: WdC2 | Fair Good............ Good............ Good............ Good Very poor...| Very poor....] Good....._._.. Good .| Very poor.
Westland: We..... .. Poor. Poor Poor Good..___.._.. Good ... Poor Poor............. Good.
Whitaker: Good............ Good.......... Good......__ Fair Fair .. .. Good........... Good .| Fair,

“This mapping unit is made up of two or more dominant soils. See description of the mapping unit for the composition and behavior characteristics of the

mapping unit.
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and that unsatisfactory results can be expected. Wild-
life habitat is impractical or even impossible to create,
improve, or maintain on soils having such a rating.-

The elements of wildlife habitat are briefly described
in the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife, The major soil properties that affect
the growth of grain and seed crops are depth of the
root zone, texture of the surface layer, available water
capacity, wetness, slope, surface stoniness, and flood
hazard. Soil temperature and soil moisture are also
congiderations. Examples of grain and seed crops are
corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water
capacity, wetness, surface stoniness, flood hazard, and
slope. Soil temperature and soil moisture are also con-
siderations. Examples of grasses and legumes are fes-
cue, lovegrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water
capacity, wetness, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also considera-
tions. Examples of wild herbaceous plants are blue-
stem, goldenrod, beggarweed, wheatgrass, and grama.

Hardwood trees and the associated woody under-
story provide cover for wildlife and produce nuts or
other fruit, buds, catkins, twigs, bark, or foliage that
wildlife eat. Major seoil properties that affect growth
of hardwood trees and shrubs are depth of the root
zone, available water capacity, and wetness. Examples
of native plants are oak, poplar, cherry, sweetgum,
apple, hawthorn, dogwood, hickory, blackberry, and
blueberry. Examples of fruit-producing shrubs that
are commercially available and suitable for planting
on soils rated good are Russian-olive, autumn-olive, and
crabapple.

Coniferous planis are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply
food in the form of browse, seeds, or fruitlike cones.
Soil properties that have a major effect on the growth
of coniferous plants are depth of the root zone, avail-
able water capacity, and wetness. Examples of conifer-
ous plants are pine, spruce, fir, cedar, and juniper.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, ex-
clugive of submerged or floating aquatics. They pro-
duce food or cover for wildlife that use wetland as
habitat. Major scil properties affecting wetland plants
are texture of the surface layer, wetness, reaction,
galinity, slope, and surface stoniness. Examples of
wetland plants are smartweed, wild millet, wildrice,
saltgrass, and cordgrass and rushes, sedges, and reeds.

Shallow water areas are bodies of water that have
an average depth of less than 5 feet and that are useful

to wildlife. They can be naturally wet areag, or they
can be created by dams or levees or by water-control
structures in marshes or streams. Major soil prop-
erties affecting shallow water areas are depth to bed-
rock, wetness, surface stoniness, slope, and permeabil-
ity. The availability of a dependable water supply is
important if water areas are to be developed. Examples
of shallow water areas are marshes, waterfowl feed-
ing areas, and ponds.

The kinds of wildlife habitat are briefly described
in the following paragraphs.

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain
and seed crops, grasses and legumes, and wild her-
baceous plants. The kinds of wildlife attracted to these
areas include bobwhite quail, pheasant, meadowlark,
field sparrow, cottontail rabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbacecus plants. Wildlife attracted
to these areas include wild turkey, ruffed grouse, wood-
cock, thrushes, woodpeckers, squirrels, gray fox, rac-
coon, deer, and bear.

Wetland habitat consists of open, marshy or swam-
py, shallow water areas where water-tolerant plants
grow. Some of the wildlife attracted to such areas are
ducks, geese, herons, more birds, muskrat, mink, and
beaver,

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made
during the course of the survey and the laboratory
analyses of selected soil samples from typical profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil proper-
ties. They note the seasonal soil moisture condition or
the presence of free water and its depth. For each
horizon in the profile, they note the thickness and color
of the soil material; the texture, or amount of clay,
silt, sand, and gravel or other coarse fragments; the
structure, or the natural pattern of cracks and pores
in the undisturbed soil; and the congistence of the soil
material in place under the existing soil moisture con-
ditions. They record the depth of plant roots, determine
the pH or reaction of the soil, and identify any free
carbonates.

Samples of soil material are analyzed in the labora-
tory to verify the field estimates of soil properties and
to determine all major properties of key soils, espe-
cially properties that cannot be estimated accurately
by field observation. Laboratory analyses are not con-
ducted for all soil geries in the survey area, but labora-
tory data for many soil series not tested are available
from nearby survey areas.

The available field and laboratory data are sum-
marized in tables. The tables give the estimated range
of engineering properties, the engineering classifica-
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tions, and the physical and chemical properties of each
major horizon of each soil in the survey area. They
also present pertinent soil and water features, en-
gineering test data, and data obtained from physical
and chemical laboratory analyses of soils.

Engineering properties

[Table 10]gives estimates of engineering properties
and classifications for the major horizons of each soil
in the survey area.

Most soils have, within the uppe or 6 feet, hori-
zons of contrasting properties gives infor-
mation for each of these contrasting horizons in a
typical profile. Depth to the upper and lower bound-
aries of each horizon is indicated. More information
about the range in depth and about other properties
in each horizon is given for each soil series in the
section “Soil series and morphology.”

Texture is described in in the standard
terms used by the U.S. Department of Agriculture,
These terms are defined according to percentages of
sand, silt, and clay in soil material that is less than
2 millimeters in diameter. “Loam,” for example, is
soil material that is 7 to 27 percent clay, 28 to 50 per-
cent silt, and less than 52 percent sand. If a soil con-
tains gravel or other particles coarser than sand, an
appropriate modifier is added, for example, “gravelly
loam.” Other texture terms are defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (2) and the system adopted by the American
Association of State Highway and Transportation Of-
ficials (AASHTO) (1). _

The Unified system classifies soils according to prop-
erties that affect their use as construction material.
Soils are classified according to grain-size distribution
of the fraction less than 8 inches in diameter, plasticity
index, liquid limit, and organic-matter content. Soils
are grouped into 15 classes—eight classes of coarse-
grained soils, identified as GW, GP, GM, GC, SW, SP,
SM, and SC; six classes of fine-grained soils, identified
as ML, CL, OL, MH, CH, and OH; and one class of
highly organic soils, identified as Pt. Soils on the bor-
derline between two classes have a dual classification
symbol, for example, CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral
soil is clasgsified in one of seven basic groups ranging
from A-1 through A-7 on the basis of grain-size distri-
bution, liquid limit, and plasticity index. Soils in group
A-1 are coarse grained and low in content of fines. At
the other extreme, in group A-7, are fine-grained soils.
Highly organic soils are classified in group A-8 on the
basis of visual inspection.

When laboratory data are available, the A-1, A-2,
and A-7 groups are further classified as follows:
A-l-a, A-1-b, A-24, A-2-5 A-2-6, A-2-7, A-7-5, and
A-7-6. As an additional refinement, the desirability of
soils as subgrade material can be indicated by a group

index number. These numbers range from 0 for the
best subgrade material to 20 or higher for the poorest.
The estimated AASHTO classification, without group
index numbers, is given i Also in
the percentage, by weight, of rock fragmenis more
than 3 inches in diameter is estimated for each major
horizon. These estimates are determined mainly by
observing volume percentage in the field and then
converting that, by formula, to weight percentage.

Percentage of the soil material less than 8 inches in
diameter that passes each of four sieves (U.S. stand-
ard} is estimated for each major horizon. The esti-
mates are based on tests of soils that were sampled in
the survey area and in nearby areas and on field esti-
mates from many borings made during the survey.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators
in making general predictions of soil behavior, Range
in liguid limit and plastieity index are estimated on the
basis of test data from the survey area or from nearby
areas and on cbservations of the many soil borings
made during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across
classification boundaries (1 or 2 percent), the classi-
fication in the marginal zone is omitted.

Physical and chemical properties

shows estimated values for several soil

characteristics and features that affect behavior of
soils in engineering uses. These estimates are given for
each major horizon, at the depths indicated, in the
typical pedon of each soil. The estimates are based on
field observations and on test data for these and similar
soils.

Permeability is estimated on the basis of known
relationships among the soil characteristics observed
in the field—particularly soil structure, porosity, and
gradation or texture—that influence the downward
movement of water in the soil. The estimates are for
vertical water movement when the soil is saturated,
Not considered in the estimates is lateral seepage or
such transient goil features ag plowpans and surface
crusts. Permeability of the soil iz an important factor
to be considered in planning and desighing drainage
systems, in evaluating the potential of soils for septic
tank systems and other waste disposal systems, and in
many other aspects of land use and management.

Available water capacity is rated on the bagis of soil
characteristics that influence the ability of the soil to
hold water and make it available to plants. Important
characteristics are content of organic matter, soil tex-
ture, and soil structure. Shallow-rooted plants are not
likely to use the available water from the deeper soil
horizons. Available water capacity is an important
factor in the choice of plants or crops to be grown and
in the design of irrigation systems,



TABLE 10.—Engineering properties and classifications
[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated]

] Classifieation
Soil series and Depth USDA texture
map symbols
Unified AASTITO
In
Brookston: Br.__.._ .| 0-17 | Silty elay loam...__.__.__..| CL A6, AT
1746 | Clay loam . - .| CL, CH A-G, A-7
4660 |Loam ... | CL A-4, A6
Crosby:
CrA ... 0-13 | Silt loam. .. v | CIL, CIL-M1. | A4, A6
13-30 Clayloam ... .| CL CH A6, A7
30460 |Leam . | CL, ML, A-4, A6
Ci-ML
CsB21:
Crosby part.._... | 0-13 | 8iltloam_..._... ... CL CL-ML | A-4, A-6
13-30 | Clayloam.. . . . . . | CL, CH A-6, A-7
3060 | Loam. . ... . .. .| CL, ML, A-4, A6
Cl-MI.
Miami part.. ... 0-14 | Biltloam. ... CL CI-ML | A-4, A-§
14-34 Clay loam... o] CLL A6, AT
34-60 | Loam... ... ... .. .. CL CL-ML | A4, A6
Hel: Ee.... 017 | Siltloam. ... ML, CL A4, A-6
17-40 | Silt loam, loam................. ML, CL A4, A-6
40-60 | Stratified sandy loam to ML, CL A-d, A-6
gilt loam.
Fineastle: FnA.._._..._..| 0-12 | Siltloam.. . . . ... CI., ML A4, A-G
12-33 | Silty clay loam______ . | CL, CH A-8, AT
33-45 | Clay loam. _ - . -..|CH,CL A-7
45-00 | Loam..._.._......_....._...|CL ML A-4
Fox: FoA,FoB2,FxC2L | 0-15 Loam.. ..o ML A4
15-34 | Sandy clay loam, gravelly | CL, SC A6
sandy clay loam,
34-60 | Band and gravel . | 8P, 5P-5M A-1
Genesee: Ge._.........__.. 0-8 Toam. ... ... .| ML, CL A4, A-6
8-40) | Siltloam. ... ... .| ML CL A-4, A6
40-60 | Stratified sandy loam to ML, CL A4 A6
silt loam,.
Hennepin: HeF__ . . . | 0-6 Loam_ ... .| CL, CL-ML | A-4, A-6
6-14 { Loam..ooeeioeoceeeee| CL, CL-ML | A4, A-6,
A-T
1460 | Loam. . ... . .. | CL CL.-ML | A4, A-G,
AT
Hickory: HkD2, HkF..__. 0-13 | Sitloam. . . .. | CL-ML, CL. | A-6, A-4
1363 | Clay loam.....__.. 1 CL A-6, AT
6373 Toam ... ... OL-ML, CL | A-4, A-6

Frag- Percentage passing sieve number—
ments Liquid | Plasticity
>3 limit index
inches 4 10 40 200
Pet Pt
0 100 98-100 95-100 75-95 36-48 15-20
0 98-100 96-100 85-05 75--85 36-52 18-30
0-3 90-100 | 8595 78 90 55-70 22-30 7-15
0 100 95-100 80-100 5090 22-34 6-15
0-3 92-99 80-97 78-93 64-76 37--55 17-31
03 88-94 83-89 74-87 50-64 1730 2-14
0 100 95-100 80-100 50-90 22-34 6-15
0- 92-99 80-97 7803 64-T6 37 -55 17-31
0-3 88-04 83-89 74-87 50-64 17-30 2-14
0 100 | 95-100 | 80-100 ( 50-90 22-34 6-15
(] 9299 B9-07 78-95 64-95 37-50 1731
0-3 88-94 8389 74-87 50-64 17-30 2-14
0 100 90-100 7585 26-40 5-15
0 100 90-100 7585 26-40 5-15
0 100 90--100 70-80 5570 26-40 5-15
Q 100 95-100 90-100 7603 27-36 4-12
0 | 100 95-100 8545 38-54 20-32
0 95-100 | Y0-Y8 85-95 75-85 45-58 30-38
03 88 -96 82-90 70-86 50-66 18-24 6-10
0 95-100 | 90-100 75-95 55-90 20-30 2-4
0 85-100 7595 65-95 45-75 25-35 10-20
0-5 55-75 40-65 2040 210 | NP
Q 100 90100 75-85 26-40 5-15
¢ 100 90100 75-85 2640 515
4} 100 90-100 70-80 50-70 2640 5-15
0-5 90-100 85-100 70-100 60-95 2540 5-20
0-5 85-100 80-100 | 65-100 60-95 2050 525
0-5 85-100 | 80-100 | 65-100 | 60-95 20-50 525
0-5 95-100 90-100 | 90-100 85-95 20-35 5-15
0-5 95-100 | 90-100 | 80-95 75-90 30-50 15-30
0-5 85-100 | 85-95 80-95 60-80 20-40 5-20
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TABLE 10.—FEngineering properties and classifications—Continued

Soil series and
map symbols

Depth

TSDA texture

Miumi:
MnB2, MnC2, MnD?2,
MnE.

MtB3, MtC3, MtD3_ ...

Muren: MuA ...

Muskingum: MxG..... -

Nineveh: NnA_ ...

Ocklev: OcA, OcB2.... ...

Palms: Pa.._..... .. ...

Parke: PkB2, PkC2__...

Rensselaer: Re...........

Ross: Rs ... ...

Shoals: Sh_ ...

0-8
8-35
3560

Silt leam_ ...
Clay loam_. ..
Loam_ . . ___

Clay loam ...
Clay loam..
Loam..ooooo

Siltloam..__.__ ...
Silty clay loam. -
Silt loam_. . .

Silt loam_.... .. e

Silt loam, channery silé
loam.

Channery silt loam. .

Unweathered bedrock.

Loam ... ...

Clay loam_ ...

Gravelly clay loam,
gravelly loam.

Stratified sand to very
gravelly sand.

Loam. . . .

Clayloam .

Clay loam, sandy clay
loam, gravelly loam,

Stratified sand to gravelly
sand.

Silt loam, fine sandy loam..

Silt loam....._......_ .

Silty elay loam, loam,
silt loam.

Loam . . ...

Silty elay loam.... .o
Silty elay loam, loam.........
Stratified fine sand to

clay loam.

Loam . . ..
Sandy clay loam, sandy
foam.

Silt loam ...

Silt loam, loam oo

Stratified silt loam to
sandy loam.

Classification Frag- Percentage passing sieve number—
ments Liquid | Plasticity
>3 limit, index
Unified AASHTO inches 4 10 40 200
Pet Pet
CL, CL-ML A-1, A-8 0 100 Y5-100 80-100 50-90 22-34 6-15
CL A6, A7 a 92-99 8997 78-95 6495 37-50 17-31
| CL, CL-ML | A4, A8 03 88-04 83-89 74-87 50-64 17-30 2-14
CL A-6, A7 0 95-100 | 90-100 | 80-100 | 65-85 35-50 15-25
I CL A-6, A7 0 9209 89-97 78495 64-95 A7-50 17-31
CL, CI-MI. | A4, A6 0-3 8804 83-89 74 87 50-64 17-30 2-14
CL, C1.-ML A-4, A6 0 100 | 90-100 70-90 25-35 5-15
| CL A-6, A-7 0 100 ] 90100 | 80-95 35-50 15-30
CL, CL-ML A—4, A6 0 100 90-100 70-90 25-35 5-15
MéJ,CCL, SM, | A2, A4 0-190 75-100 70-95 50-90 30-80 20-35 2-10
GM, SM, A4 0-15 70-90 55-85 50-80 40-75 20-35 2-10
ML, CL
GM, SM, ML A—ji, A-2, 0-15 | 20-80 | 1065 | 1065 | 10-60 | 20-35 2-10
-4
.| CL A4, A6 0 95-100 95-100 85-95 60-75 20-35 10-15
| CL A-6, A7 0 95-100 | " 90-100 [ 85-100 | 65-80 35-45 15-25
8C, CL A-6, AT 0-5 65-75 60-70 50-60 40-60 30-45 15-25
8P, GP, A-1 0-5 30-70 20-55 5-20 0-10 [ NP
SpP-8M
CL, ML, A-4, A6 0 100 95-100 80 -100 60-80 22-33 4-12
CL A-4, A6 0 100 75-100 65-90 50-90 20-35 8-17
CL, 8¢ A-6, A7 0-2 70-85 45-75 40-70 35-55 30-45 11-25
8P, SP-8M, | A-1 1-5 30-70 22-55 20 2-10 <20 NP
GP
Pt.
CL-MIL, CT. | A4, A6 0 85-100 | 80-100 | 70-95 50-80 <30 5-15
i CL, CL-MT. | A4, A-6 0 100 840-100 70-1060 25-35 5-15
Cl, CH A-6, A-7 0 95100 | 95-100 | 90-100 | 80-100 | 35-55 20-35
CL-ML, CL A4, A6 0-3 90-100 85-05 75-90 60-80 25-35 5-15
CL, CH A6, A7 O 100§ 95-100 | 85-95 40-54 20-32
CL A6, A-T [ PO 100 90-100 70-80 33-47 15-26
C1, 8C, A4 0 98-100 | 98-100 | 94-100 | 40-60 <30 4-9
CL-ML
| ML, CL-MIL | A4 4] 90-100 90-100 80-100 65-00 <40 NP-10
ML, C1-ML, | A-4, A-§, 0 90-100 | 90-100 | 65-90 30-55 <40 NP-12
8C, SM-SC| Al2
ML, CL A—4, A6 0 90-100 656-00 22-36 6-15
ML, CL A4 A-6 0 | N 90-100 | 7585 26-33 6-11
ML A4 0-3 95-100 | 90-100 | 70-80 55-70 32-40 3-8
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This mapping unit is made up of twe or more dominant soils. See description of the mapping unit for the composition and behavior characteristics of the

mapping unit,

Soil reaction is expressed as a range in pH values,
The range in pH of each major horizon is based on
many field checks. For many soils, the values have
been verified by laboratory analyses. Soil reaction is
important in selecting the crops, ornamental plants,
or other plants to be grown; in evaluating soil amend-
ments for fertility and stabilization; and in evaluating
the corrosivity of soils. '

Salinity is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter
at 25 degrees . Estimates are based on field and lab-
oratory measurements at representative sites of the
nonirrigated soils. The salinity of individual irrigated
fields is affected by the quality of the irrigation water
and by the frequency of water application. Hence, the
salinity of individnal fields can differ greatly from the
value given in|table 11.|Salinity affects the suitability
of a soil for cFop production, its stability when used
as a construction material, and its potential to corrode
metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements
of the swelling of undisturbed clods were made for
many soils. For others the swelling was estimated on
the basis of the kind and amount of clay in the soil and
on measurements of similar soils. The size of the load
and the magnitude of the change in soil moisture con-
tent also influence the swelling of soils. Shrinking and
swelling of some soils can cause damage to building
foundations, basement walls, roads, and other struc-
tures unless special designs are used., A high shrink-
swell potential indicates that special design and added
expense may be required if the planned use of the soil
will not tolerate large volume changes.

Risk of corrosion as used in pertains to
potential soil-induced chemical action that dissolves or
weakens uncoated steel or concrete. The rate of cor-
rosion of uncoated steel iz related to soil moisture,
particle-size distribution, total acidity, and electrical
conductivity of the soil material. The rate of corrosion
of concrete is based mainly on the sulfate content, tex-
ture, and acidity of the soil. Protective measures for
steel or more resigtant concrete help to avoid or mini-
mize damage resulting from the corrosion. Uncoated
steel intersecting soil boundaries or soil horizons is
more susceptible to corrosion than an installation that
is entirely within one kind of soil or within one soil
horizon.

Erosion factors are used to predict the erodibility of
a goil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the goil
to erosion by water. Soils having the highest XK values
are the most erodible. K values range from 0.10 to
0.64. To estimate annual soil loss per acre, the K value
of a soil is modified by factors representing plant cover,
grade and length of slope, management practices, and
climate. The soil-loss tolerance factor (T) is the maxi-
murmn rate of soil erosion, whether from rainfall or soil
blowing, that can occur without reducing crop produc-
tion or environmental quality. The rate is expressed in
tons of soil loss per acre per year.

Wind erodibility groups are made up of soils that




TABLE 11.—Physical and chemical properties of soils

[Dashes indicate data were not available, The symbol < means less than; > means more than. The erosion tolerance factor (T) is for the entire profile]

Available
Soil series and Depth water
map symbols capacity
In Infin
Brookston: Br..... ... 0-17 0.21- 0.24
17-46 0.1540.19
46-60 0.05-0.19
Croshy:
CrA . . 0-13 0.6-2.0 0.20-0.24
13-30 0.06-0.2 0.15-0.20
- 30-60 | 0.06-0.6 0.05-0.19
CsB21:
Crosby part............. 0-13 0.6-2.0 0.20-0.24
13-30 0.06-0.2 0.15-0.20
30-60 0.06-0.6 0.05-0.19
Miami part.___..._.._. 0-14 0.6-2.0 0.20-0.24
14-34 0.6-2.0 0.15-0.20
34-60 0.06-2.0 0.05-0.19
Fel: Ee. . ... 0-17 0.6-2.0 0.20-0.24
17-40 0.6-2.0 0.17-0,22
40-60 0.6-2.0 0.19-0.21
Fineastle: FnA ... ... 0-12 0.6-2.0 0.22-0.24
12-33 0.2-0.6 0.18-0.20
3345 0.06-0.6 0.15-0.19
45-60 0.06-0.6 0.05-0.19
Fux: FoA, FoB2, FxC2! 0-15 0.6-2.0 0.20-0.22
15-34 0.6-2.0 0.12-0.14
34-60 >20 0.02-0.04
Genesee: Ge..__._.. . 0-8 0.6-2.0 0.20-0.24
8-40 0.6-2.0 0.17-0.22
40-60 0.6-2.0 0.19-0.21
Hennepin: HeF.___.._..._. 0-6 0.6-2.0 0.18-0.24
6-14 0.2-2.0 0.14-0.22
14-60 0.2-2.0 0.07-4.11
Hickory: HkD2, HKF 0-13 0.6-2.0 0.20-0.22
13-63 .6-2.0 0.15-0.19
63-73 0.6-2.0 0.11-0.19
Miami:
MnB2, MnC2, MnD2, 0-14 0.6--2.0 0.20-0.24
MnE. 14-34 0.6-2.0 0.15-0.20
34-60 0.06-2.0 0.05-.19
MiB3, MtC3, MtD3___ . 07 0.6-2.0 0.17-0.19
734 0.6-2.0 0.15-0.20
34-60 0.06-2.0 0.05-0.19
Muren: MoA__ . 0-14 0.6-2.0 0.22-0.24
1446 0.2-0.6 0.18-0.20
4660 0.6-2.0 0.20-0.22
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Shrink- Wind
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potential Uncoated hility
steel Concrete K T group
Mmhos/cm
<2 | Moderate.._..| High..___.___
<2 Moderate......| High
<2 | Moderate ....| High
<2 Low... .| High .| Moderate....| 037 3-2
<2 | Moderate....| High.. .| Moderate.....| 0.37
<2 JLow .. | High | Low._ ... 037
<2 | Low.. ... | High. . . . | Moderate._.._] 0.37 3-2
<2 | Moderate ... High ... .| Moderate..._| 0.37
<2 {low .. |High _ .. |Low_ ____ | 037
<2 Low .. .| Low.______ | Moderate .| .32 4-3
<2 | Moderate....... Moderate. ___| Moderate_._| 0.32
<2 Low ... Low__.___ | Low._ . _.__ 0.43
<2 Low...........| Moderate.....| Low...........
<2 | Low_ . .. | Moderate ... Low
<2 | Low_ . .| Moderate_.... Low.........
<2 | Low._........ .. Moderate...... 0.37 +-3
<2 Moderate..._.... | Moderate | 0.37
<2 Moderate | Moderate... .| 0.37
<2 Low ... Low.._.....| 037
<2 vl Low__._...| 032 3-2
<2 .| Low.... | 032
<2 | Low. .1 0.10
<2 Low. ... ...
<2 | Liowo
<2 | Lew.o |
<2 Low. ... Low. ... Low... ... 032 5-4
<2 | Low Low. ... Low__ 0.32
<2 Low_ . Low | Low.. ...} 032
<2 High_ .. . 0.32 54
<2 4 Moderate.....| 032
<2 Low. ... .. 0.32
<2 | Low.._.._ Tow. ... . .| Moderate..._.. 0.32 4-3
<2 | Moderate___| Moderate......| 0.32
<2 Low. ... Low._ . | 043
<2 Moderate...... Moderate....... Moderate....| 032 |
<2 | Moderate........ Moderate........ Moderate | 0.32
<2 | Low.... Low._ Low_ ... 0.43
<2 Moderate.......| Moderate..__{ 037 4-3
<2 | High .| Moderate.__.| 0.43 :
<2 | Moderate._....| Moderate......| 0.43
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Muskingum: MxG.._... . 0-10 2.0-6.0 ¢.12-0.18 4.5-6.0 <2 0.28 3 5
10-25 0.6-2.0 0.08-0.14 4.5-5.5 <2 0.28
25-34 0.6-2.0 0.02-0.12 4.5-6.5 <2 . 017
s 22 U GO ISRV (PO PRET S JRS
Nineveh: NnA_..._..._... .. 0-8 0.6-2.0 0.20-0.22 6.6-7.3 <2 Low. ... 0.28 3-2 5
827 0.6-2.0 0.15-0.19 6.6-7.3 <2 Low 0.28
27-36 .6-2.0 0.13-0.16 6.6-7.8 <2 Low .28
36-60 >20 0.02-0.04 7.4-8.4 <2 Low 0.10
Ockley: OcA, OcB2... ... 0-11 0.6-2.0 0.20-0.24 5.6-8.5 <2 Moderate 0.37 4-3 5
11-22 0.6-2.0 0.15-0.20 4.5-6.0 <2 Moderate | Moderate ... .| Moderate ... 0.37
22-50 0.6-2.0 0.12-0.14 5.6-6.5 <2 | Moderate....._. Moderate. 0.24
50-60 >20 (.02-0.04 7T4-84 <2 [5 3 OW ol 0.10
Palms: Pa... ... 0-28 2.0-6.0 0.35-0.45 51-7.8 <2 High...._... .. SNSRI W 3
2860 0.6-2.0 0.05-0.19 6.1-8.4 <2 High..... .. Low |
Parke: PkB2, PkC2 . 0-13 0.6-2.0 0.22-0.24 5.1-6.5 <2 ....| Moderate______. 0.37 4-3 5
13-36 0.6-2.0 0.180.20 4.5-5.0 <2 ... Moderate____| High 0.37
36-60 0.6-2.0 0.16-0.18 4.5-5.5 <2 | Moderate_... . 0.28
Rensselacr: Re............. 0-14 0.06-0.2 0.21-0.23 6.6-7.3 <2 7
14-42 0.06-0.2 0.15-0.19 6.6-7.3 <2
42-60 0.6-2.0 0.19-0.21 7.9-8.4 <2
Ross: Rs.. .o 0-22 0.6-2.0 0.16-0.22 6.1-7.8 <2 5
22-60 0.6-2.0 0.16-0.22 6.1-7.8 <2
Shoals: Sh.__ ... 0-8 0.6-2.0 0.22-0.24 6.6-7.3 <2 5
8-35 0,6-2.0 0.26-0.22 6.6-7.3 <2 e e
35-60 0.6-2.0 0.19-0.21 6.6-7.3 <2 I High . .Y TLow .. .| ...
Sleeth: Skeo oo 0-17 0.6-2.0 0.20-0.24 6.6-7.3 <2 High. . . | Tow .. .. 5
17-27 0.6-2.0 0.15-0.19 5.6-6.5 <2 | Moderate ...| High _ ....| Low
27-48 0.6-2.0 0.14-0.16 6.6-8.4 <2 | Moderate. .| High..._ Low
4860 >20 0.02-0.04 7.9-8.4 <2 | Low. . .| Tow__. .| Tow. ... [. ...
Sloan: Sl 0-14 0.6-2.0 0.20-0.24 6.1-7.8 <2 Moderate High .. .| Tow. | 5
. 14--38 0.2-2.0 0.15-0.19 6.1-7.8 <2 | Moderate..._| High Low..
38-60 0.2-2.0 0.16-0.20 6.6-7.8 <2 Low_ ... High. .. Low..
Wellston: WdC2_ ... S 0-8 0.6-2.0 0.18-0.22 5.1-6.5 Moderate........ Moderate.......| 0.32 4-3 5
8-27 0.6-2,0 0.17-0.21 4.5-6.0 -.| Moderate. High
27-52 0.6-2.0 0.12-06.17 4.5-6.0 | Moderate.....| High .|
[ 52 U SO S
Westland: We_ ... 0-15 0.6-2.0 0.18-0.21 5.6-7.3 <2 Moderate . ... Low oo 6
15-38 0.06-0.2 0.15-0.19 5.6-7.3 <2 | Maoderate Low
3848 0.06-0.2 0.14-0.16 5.6-7.3 <2 | Moderate. Low. |
48-60 >20 0.02-0.04 7.4-8.4 <2 Low .o
Whitaker: Wh . . 0-12 0.6-2.0 0,20-0.24 5.6-7.3 <2 | Low. ... oy Moderate....| 0.37 5 5
) 12-46 0.6-2.0 0.15-0.1% 5.1-6.0 <2 | Moderate __...| 0.37 ’
4660 0.6-6.0 0.19-0.21 6.6-8.4 <2 Low. oo 0.37

This mapping unit is made up of two or more dominant soils. See description of the mapping unit for the composition and behavior characteristics of the
mapping unit,
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64 SOIL SURVEY

have similar properties that affect their resistance to
goil blowing if cultivated. The groups are used to
predict the susceptibility of soil to blowing and the
amount of soil lost as a result of blowing. Soils are
grouped according to the following distinctions,

1. Sands, coarse sands, fine sands, and very fine
gsands, These soils are extremely erodible, so vegeta-
tion is diffcult to establish. They are generally not
suitable for crops.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible, but
crops can be grown if intensive measures to control
s0il blowing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are high-
ly erodible, but crops can be grown if intensive meas-
ures to control soil blowing are used.

4. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided cal-
cium carbonate. These soils are erodible, but crops
can be grown if intensive measures to control soil blow-
ing are used. '

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if meas-
ures to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay
and less than 5 percent finely divided calcium ecarbonate
and sandy clay loams and sandy clays that are less
than 5 percent finely divided calcium carbonate. These
soils are slightly erodible, but crops can be grown if
measures to control soil blowing are used.

6. Loamy 2o0ils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible, and crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calecium carbo-
nate., These soils are very slightly erodible, and crops
can easily be grown.

8. Stony or gravelly soils and other soils not subject
to soil blowing.

Soil and water features

Table 12 |containsg information helpful in planning
lafid uSes and engineering projects that are likely to
be affected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation
are placed in one of four groups on the basis of the
intake of water after the soils have been wetted and
have received precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low
runoff potential) when thoroughly wet. These consist
chiefly of deep, well drained to excessively drained
sands or gravels. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate
when thoroughly wet. These consist chiefly of moder-
ately deep to deep, moderately well drained to well

drained soils that have moderately fine texture to mod-
rately coarse texture. These soils have a moderate rate
of water transmission.

Group C. Soils having a slow infiltration rate
when thoroughly wet. These consist chiefly of soils
that have a layer that impedes the downward move-
ment of water or soils that have moderately fine
texture or fine texture. Thesc soils have a slow rate
of water transmission.

Group D. Soils having a very slow infiltration rate
(high runoff potential) when thoroughly wet. These
consist chiefly of clay soils that have a high shrink-
swell potential, soils that have a permanent high water
table, soilg that have a claypan or clay layer at or near
the surface, and soils that are shallow over nearly im-
pervious material. These soils have a very slow rate
of water transmission.

Flooding is the temporary covering of soil with
water from overflowing streams, with runoff from
adjacent slopes, and by tides. Water standing for short
periods after rains or after snow melts is not con-
sidered flooding, nor is water in swamps and marshes,
Flooding is rated in general terms that describe the
frequency and duration of flooding and the time of year
when flooding is most likely. The ratings are based on
evidence in the soil profile of the effects of flooding,
namely thin strata of gravel, sand, silt, or, in places,
clay deposited by floodwater; irregular decrease in
organic-matter content with increasing depth; and
absence of distinctive soil horizons that form in soils
of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding; and infor-
mation that relates the position of each soil on the
landscape to higtoric floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis
for land-use restrictions. The soil data are less spe-
cific, however, than those provided by detailed en-
gineering surveys that delineate flood-prone areas at
gpecific flood frequency levels,

High water table is the highest level of a saturated
zone more than 8 inches thick for a continuous period
of more than 2 weeks during most years. The depth
to a seasonal high water table applies to undrained
soils. Estimates are based mainly on the relationship
between grayish colors or mottles in the soil and the
depth to free water observed in many borings made
during the course of the soil survey. Indicated are the
depth to the seasonal high water table; the kind of
water table, that is, perched, artesian, or apparent;
and the months of the year that the water table com-
monly is high. Only saturated zones above a depth of
5 or 6 feet are indicated.

Information about the seasonal high water table
helps in assessing the need for specially designed foun-
dations, the need for specific kinds of drainage sys-
tems, and the need for footing drains to insure dry
basements. Such information is also needed to decide
whether or not construction of basements is feasible
and to determine how septic tank absorption fields and



TABLE 12.—Soil and water features
[Dashes indicate that the feature is not a concern. See text for deseriptions of hydrologic groups. The symbol < means less than; > means greater than]

Flooding High water table Bedroek
Soil series and Hydrologic |___ Potential
map symbols group frost action
Frequency | Duration Months Depth Kind Months Depth Hardness
Fi In
Brookston: Bro...oo B/D | Frequent..... Brief ... Dec.-May....... 0-1.0 | Apparent....| Dee.—May..... SO0 | High.
Crosby:
CrA_.. . - C NODe v 1.0-3.0 | Apparent__| Jan.—Apr._____ >60 .| High.
ngf(;by part..... C DY - SN PR FY o —— 1.0-3.0 | Apparent..... Jan.—Apr.. 60 | High.
Miami part................. B NONC. oo o eeemreearza e e rememeee 0.0 | e =60 Moderate.
Fel: E€oeooo o C Frequent ... Brief .. ... Oct.—June. 3.0-6.0 | Apparent Jan.-Apr >80 .| High.
Fincastle: FnA_ ... ... C None oo e 1.0-3.0 | Apparent.__. Jan.—Apr 60 | High.
Fox: FoA, FoB2, FxC2'____ B None >80 | =60 | Moderate.
Clenesee: Ge.o oo B Frequent....| Brief ... | Oct. June..... .. >6.0 =60 | Moderate.
Hennepin: HeF . ... B None.. ... 00 | 60 | Moderate.
Hickory: HkD2, HkF........... C NOBE. ooeic|eeiies coeeecmene| s oo e e >6.0 >60 .| Moderate.
Miami: MnB2, MnC2, MnD2, B NG | i | =60 [ >60 | . | Moderate.
MnE, MtB3, MtC3, MtD3.
Muren: MuA_ B None oo 3.0-6.0 Apparer_lt ,,,,,, Mar. -Apr OO | High.
Muskingum: MxG_._________ C None. oo e e >60 | 20-40 | Rippable.... Moderate.
Nineveh: NnA ... ... B Nong..oooooo . >6.0 (... 60 | Moderate.
OQckley: OcA, OcB2._._.__ . B None.....o e 6.0 | e >60 | Moderate.
Palms: Pa.._... . . A/D | Frequent....| Long ____. Nov.-May 0-1.0 | Apparent...... Nov—May. . >60 { High
Parke: PkB2,PkC2.._._ ... B ) V-SSR DOUURRRRRORI I >6.0 >60 .| High.
Rensselaer; Re. ... . B/D | Frequent...... Brief . Dec.-May 0-1.0 | Apparent | Dec.—May 60 o High.
Ross: RS e Common......| Brief Jan.—Apr 4.0-6.0 | Apparent._ | Feb.-Apr. >60 | Moderate.
Shoals: Sh.. ... Cc Frequent.. .| Brief Jan~May.. ... 1.0-3.0 | Apparent..... Jan.—~Apr. ... >60 | High.
Sleeth: SK.oeeeo . None........ 1.0-3.0 | Apparent.._.. Jan.—Apr >60 | High.
Sloan: SN e B/D | Frequent ....| Brief...__... Oct.—-June. 0-0,5 | Apparent....| Nov.—June __. P60 | High.
Wellston: WdC2______.__.____ B DY) Y- TSN PO OSSR >3.0 | Apparent...| Mar—May. . >60 | Hard | Moderate.
Westland: We. ... .. B/D | Frequent.... Brief Dec-May_....... 0-1.0 | Apparent . Dec.-May. ... >60 | High.
Whitaker: Wh . _ C JS) T (S RO — 1.0-3.0 | Apparent.__ Jan-Apr....... >60 .| High.

'This mapping unit is made up of two or more dominant soils. See description of the mapping unit for the composition and behavior characteristics of the

mapping unit.
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66 SOIL SURVEY

other underground installations will function. Also,
a seasonal high water table affects ease of excavation.

Depth to bedrock is shown for all soils that are un-
derlain by bedrock at a depth of 5 to 6 feet or less.
For many soils, the limited depth to bedrock is a part
of the definition of the soil series. The depths shown
are based on measurements made in many soil borings
and on other observations during the mapping of the
soil. The kind of bedrock and its hardness as related
to ease of excavation is also shown. Rippable bedrock
can be excavated with a single-tooth ripping attach-
ment on a 2(0-horsepower tractor, but hard bedrock
generally requires blasting.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost
action results from the movement of soil moisture into
the freezing temperature zone in the soil, which causes
ice lenses to form. Soil texture, temperature, moisture
content, porosity, permeability, and content of organic
matter are the most important soil properties that
affect frost action. It is assumed that the soil is not
covered by insulating vegetation or snow and is not
artificially drained. Silty and clayey soils that have
a high water table in winter are most susceptible to
frost action. Well drained very gravelly or sandy =oils
are the least susceptible,

Formation and classification of the soils

In this section the factors that affected the forma-
tion of soils in Johnson County are discussed. The
processes of soil formation are described, and the
physical and chemical properties of selected soils in
Johnson County are analyzed. The soil series in the
county, including a representative profile of each
series, are described in the section “Description of the
soils.” The last part of this section explains the cur-
rent system of zoil classification and places the soils
of the county in the higher categories of that system.

Factors of soil formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agen-
cies. The characteristics of soil are determined by
{1} the physical and mineralogical composition of the
parent material, (2) the climate under which the soil
material has accumulated and existed since accumula-
tion, (3) the plant and animal life on and in the soil,
(4) the relief, or lay of the land, and (5) the length of
time the forees of soil formation have acted on the
soil material.

Climate and plant and animal life, chiefly plants,
are active factors of soil formation. They act on the
parent material that has accumulated through the
weathering of rocks, and they slowly change it to a
natural body that has genetically related horizons. The
effects of climate and plant and animal life are con-
ditioned by relief. The parent material also affects the

kind of soil profile that is formed and, in extreme cases,
determines it almost entirely. Finally, time is needed
for changing the parent material into a soil profile.
It may be much or little, but some time is always re-
quired for differentiation of soil horizons. Generally,
a long time is required for the development of distinct
horizons. '

The factors of soil formation are so closely inter-
related in their effects on the soil that few generaliza-
tions can be made regarding the effect of any one factor
unless conditions are specified for the other four.
Many of the processes of soil formation are unknown.

Parent material

Parent material is the unconsolidated mass from
which a soil is formed. The parent material of the soils
of Johnson County was deposited by glaciers, by melt
water from the glaciers, by loess or windblown silt, or
formed from residual bedrock. The glaciers that cov-
ered the county were from the Wisconsin Age, about
10,000 to 12,000 years ago, and from the Illinois Age,
more than 200,000 years ago, Some of the glacial mate-
rials are reworked and redeposited by subsequent ac-
tions of water and wind.

Parent material determines the limits of the chem-
ical and mineralogical composition of the soil. Although
parent materials are of common glacial origin, their
properties vary greatly, sometimes within small areas,
depending on how the materials were deposited. The
dominant parent materials in Johnson County were
deposited as glacial till, outwash deposits, alluvium,
and organic material,

Glacial till is material laid down directly by glaciers
with a minimum of water action. It is a mixture of
particles of different sizes. The small pebbles in glacial
till have sharp corners, which show that they have
not been worn by water washing. The glacial till in
Johnson County is ealeareous and firm. Its texture is
loam. Soils of the Miami series are examples of soils
that formed in glacial till. They typically are medium
textured and have well developed structure.

Outwash materials are deposited by running water
from melting glaciers, The size of the particles that
make up outwash material varies according to the
speed of the stream of water that carried them. When
the water slows down, the coarser particles are de-
posited. Finer particles, such as very fine sand, silt,
and clay, can be carried by slowly moving water. QOut-
wash deposits generally form layers of particles of
similar size, such as sandy loam, sand, gravel, and,
dominantly, other coarse particles. Soils of the Ockley
series, for example, formed in deposits of outwash
material in Johnson County.

As the glaciers receded, dry periods occurred on the
glacial flood plains, These dry periods were in winter
when the melting of ice diminished. During these pe-
riods, silt was blown from the west, probably from
the Wabash or White River Valleys, and some of the
silt was deposited in Johnson County. This windblown
silt, or loess, ranges from,0 to more than 60 inches in
thickness; the thicker deposits are in the southwest
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corner of the county. The Muren and Wellston soils
formed in deposits of silt over glacial till or bedrock.

Alluvial material has been deposited by floodwaters
in recent time. The texture of this material depends
on the speed of the water that deposits the material,
The alluvium deposited along a swift stream like the
White River is coarser textured than that deposited
along a slow, sluggish stream like Stotts Creek. Ex-
amples of alluvial soils are Genesee and Shoals soils.

Organic material consists of deposits of plant re-
maing, After the glaciers withdrew from the areas,
water was left standing in depressions in outwash and
till plains. Grasses and sedges growing around the
edges of these depressions died, and their remains
fell to the bottom. While water filled the depressions,
the plant remains did not decompose but remained on
the bottom of these shallow lakes. Later, white cedar
and other water-tolerant trees grew in the areas. As
these trees died, their residues became a part of the
organic accumulation. The lakes were eventually filled
with organic material and developed into areas of
muck and peat. In some of these areas, the plant re-
mains have decomposed. In others, the material has
changed little. Soils of the Palms series are examples
of soils that formed in organic material.

Plant and animal life

Plants are principal organisms influencing the soils
in Johnson County; however, bacteria, fungi, earth-
worms, and the activities of man have also been im-
portant. The chief contribution of plants and animals
is that they add organic matter and nitrogen to the
soil. The remains of plants accumulate on the surface,
decay, and eventually become organic matter. Roots of
the plants provide channels for downward movement
of water through the so0il and also add organic matter,
and this is then used by growing plants.

The vegetation in Johngon County was mainly de-
ciduous forests. Differences in natural soil drainage
and minor changes in parent material affected the
composition of the forest species,

In general, well drained upland soils such as Miami
and Wellston soils, were covered mainly by sugar
maple, beech, oak, and similar trees. Wet soils were
covered mostly by such trees as pin oak, red maple,
and willow. A few wet soils also had sphagnum moss
and other mosses, which contributed substantially to
the accumulation of organic matter. Brookston and
Rensselaer soils are examples of soils that formed
under wet conditions, and they contain considerable
amounts of organic matter, The soils in Johnson
County that formed mostly under forest generally have
less organic matter than soils in other parts of the
state that formed under dominantly grass vegetation.

Climate

Climate is important in the formation of soils. It
determines the kind of plant and animal life on and
in the soil and the amount of water available for weath-
ering of minerals and transporting of soil materials.

"Climate, through its influenee on soil temperatures,

determines the rate of chemical reaction in the soil.
The influences of climate are important, but they affect
large areas rather than a relatively small area such
as a county.

Johnson County has a humid continental climate.
This is presumably similar to that which existed when
the soils were forming. The soils in Johnson County
differ from soils formed in a dry, warm climate or
from those that formed in a hot, moist climate. Climate
is uniform throughout the county, although its effect
is modified locally by runoff and proximity to large
bodies of water. The differences in the soils of Johnson
County are therefore to a minor extent the results of
the difference in climate. For more detailed informa-
tion on the climate of this county, see the section “En-
vironmental factors affecting soil use.”

Relief

Relief, or topography, has a marked influence on
the soils of Johnson County through its effect on nat-
ural drainage, erosion, plant cover, and soil tempera-
ture. In Johnson County, slopes range from 0 to more
than 50 percent. Natural soil drainage ranges from
well drained on ridgetops io very poorly drained in
depressions.

Relief influences the formation of soils by affecting
runoff and drainage. Drainage in turn, through its
effect on aeration of the soil, determines the color of
the soil. Runoff is greatest on the steeper slopes. In
low areas through soils that are well drained but slowly
through soils that are very poorly drained. In soils
that are well aerated, the iron and aluminum com-
pounds that give most soils their color are brightly
colored and oxidized, and in poorly aerated soils the
compounds are dull gray and mottled.

Ockley soils are examples of well drained, well aer-
ated soils, and Rensselaer soils are examples of poorly
aerated, very poorly drained soils. Intermediate be-
tween these are the somewhat poorly drained and mod-
erately well drained soils.

Leaching of bases and translocation of silicate clays
are important processes in horizon differentiation in
the =oils of this county. Clay particles accumulate in
pores and form films on the surfaces along which water
moves, Miami soils are examples of soils in which
translocated silicate clays have accumulated in the
B2t horizon in the form of clay films.

The reduction and transfer of iron, or gleying, has
occurred in all of the very poorly drained and some-
what poorly drained soils of this county. In the natur-
ally wet soils, this process has been significant in hori-
zon differentiation. The gray color of the subsoil indi-
cates the reduction of iron oxides. The reduction is
commonly accompanied by some transfer of the iron,
either from upper horizons to lower horizons or com-
pletely out of the profile. Mottles, which are in some
horizons, indicate segregation of iron.

Time

Agents of soil formatjon require time, generally a
long time, to form distinet horizons from parent mate-
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rial. The differences in length of time that the parent
material has been in place are commonly reflected in
the degree of development of the soil profile. Some soils
develop rapidly, others slowly.

The soils in Johnson County range from young to
mature, The glacial deposits which many of the soils
formed have been exposed to soil-forming factors for
a Iong enough time to allow distinct horizons to de-
velop within the soil profile. Some soils forming in
recent alluvial sediments, however, have not been in
place long enough for distinet horizons to develop.

Genesee soils are examples of young soils formed
in alluvial material. Miami and Ockley scils show the
effect time has on leaching of lime from the soil.

Processes of soil formation

Several processes have been involved in the forma-
tion of the soils of this county. These processes are
the accumulation of organic matter; the solution, trans-
fer, and reprecipitation of caleium carbonates and
bases; and the liberation and translocation of silicate
clay minerals. In most soils, more than one of these
processes have been active in horizon differentiation.

Some organic matter has accumulated in the surface
layer of all the soils of this county. The organic-matter
content of some soils is low, and of others is high.
Generally, the soils that have the most organic matter,
such as Brookston or Rensselaer soils, have a thick
black surface layer.

Carbonates and bases have been leached from the
upper horizons of nearly all the soils of this ecounty,
but leaching has had little direct effect on horizon
differentiation. The effect has been indirect. Leaching
is generally believed to precede the translocation of
silicate clay minerals. Most of the well drained soils
have been completely leached of carbonates and hases.
Even in the wettest soils, the absence of carhbonates
and the acid reaction indicate some leaching. Leaching
of wet soils is slow because water moves slowly through
them.

Laboratory data®

The physical and chemical properties of the Fox,
Rensselaer, Crosby, Ross, and Sleeth series in Johnson
County are shown in‘taE!e 13] Samples of these soils
were selected for analyses during the period 1970-78.
The analyses are from the profiles described in the
section “Descriptions of the soils.” Analyses for par-
ticle-size distribution and for organic carbon content
were determined in the Purdue laboratory, and those
for soil reaction, extractable phosphorus, and extract-
able potassium were determined by the Purdue Plant
and Soil Analysis Laboratory,

Methods of sampling and analysis

All samples were taken from carefully selected pits.
Each soil sample was thoroughly mixed, air dried, and

‘Dr. DoNALD P. FRANZMEIER, associate professor of agronomy,
Purdue University helped prepare this section.

crushed by hand or by a rolling pin. Coarse fragments
more than 2 millimeters in size were removed from
the sample and recorded as a volume estimate or
as a weighed percentage of the sample. The soil mate-
rial that subsequently passed through a 2-millimeter,
roundhole gieve was used for laboratory analyses.
These samples were weighed in the laboratory to obtain
the percentage of 2 millimeter to—34 inch material.
The “ > 34 inch” percentages in Ebie 13 |are on the
whole soil basis; the *“ 2mm. — 3/, inch™ are on the < 3,
inch basis; all other values are on the < 2mm basis.
All results in [table 13]are reported on an oven-dry
basis. Methods that were used in obtaining the data

are described as follows.
The texture and pH values given in|table 13 |may
differ somewhat from those estimated in the field and

recorded in profile descriptions.

To obtain particle size distribution, organic matter
in the sample was destroyed if the organic-carbon con-
tent was more than 2 percent. Clay content was de- .
termined after dispersion by a sodium metaphosphate
solution and overnight shaking. Following the clay
determination the suspension was passed through se-
lected sieves to separate particles of various sizes and
the separated fractions were dried and weighed. The
percentage of silt was determined by weight difference.
All particle sizes iunless noted otherwise,
are reported on the basis o e less than 2-millimeter
soil material.

Organic carbon was determined by the Walkley-
Black method, which involved oxidation of organic
carbon by potassium dichromate and sulfurie aeid.

Soil reaction, expressed as a pH value, was obtained
by using a glass electrode pH meter and mixture of
1 part soil and 1 part water or 1 part soil and 1 part
normal potassium chloride solution.

Extractable phosphorus was determined by the Bray
P-1 test. The soil was leached with a 0.025 normal
hydrochloric acid and 0.8 normal ammonium fluoride
solution and the amount of phosphorus was determined
by the molybdo-phosphoric blue colorimetric method.

Extractable potassium was extracted with neutral,
normal ammonium acetate and determined using an
atomic absorption spectrophotometer.

The phosphorus and potassium determinations are
reported as pounds per acre. It was assumed that the
plow layer for an acre of soil weighs 2,000,000 pounds.

Classification

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to the latest literature available
(5, 3).

The system of classification has six categories. Be-
ginnhing with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. In this system the classification is based on the
different soil properties that can be observed in the
field or those that can be inferred either from other
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properties that are observable in the field or from the
combined data of so0il science and other disciplines,
The properties selected for the higher categories are
the result nesis or of factors that affect soil
genesis, I the soils of the survey area are
classified according to the system. Categories of the
system are discussed in the following paragraphs,

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order iz identified by a word ending in sol. An
example is Entisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil gen-
esis and are important to plant growth or that are
selected to reflect the most important variables within
the orders. The last syllable in the name of a suborder
indicates the order. An example is Aquent (Aqu, mean-
ing water, plus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, ar-
rangement, and degree of expression of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a subsorder and a prefix that suggests something
about the properties of the soil. An example is Hapla-
quents (Heapl, meaning simple horizons, plus cquent,
the suborder of Entisols that have an aquic moisture
regime). :

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the
great groups, which is not necessarily the most ex-
tensive subgroup:; the intergrades, or transitional
forms to other orders, suborders, or great groups; and
the extragrades, which have some properties that are
representative of the great groups but do not indicate
transitions to any other known kind of soil. Each sub-
group is identified by one or more adjectives preceding
the name of the great group. The adjective Typic iden-
tifies for the subgroup that is thought to typify the
great group. An example is Typic Haplaquents.

FaMmiLy. Families are established within a sub-
group on the basis of similar physical and chemical
properties that affect management. Among the proper-
ties congidered in horizons of major biological activity
below plow depth are particle-size distribution, min-
eral content, temperature regime, thickness of the soil
penetrable by roots, consistence, moisture equivalent,
soil slope, and permanent cracks. A family name con-
gigts of the name of a subgroup and a series of adjec-
tives. The adjectives are the class names for the soil
properties uged as family differentiae. An example is
fine-loamy, mixed, nonacid, mesic, Typic Haplaquents.

SERIES. The series consists of goils that formed ina
particular kind of material and have horizons that,
except for texture of the surface soil or of the under-
lying substratum, are similar in differentiating charaec-
teristics and in arrangement in the soil profilte. Among
these characterstics are color, texture, structure, re-
action, consistence, and mineral and chemical compo-
sition.

Environmental factors affecting
soil use

The first part of this section describes natural fea-
tures in Johnson County that have an effect on soil use,
Features include relief, water, and climate, The second
part describes cultural features in the county that
have some effect on soil use. These include transport
facilities, manufacturing and business services of agri-
culture, and trends in population and land use.

Relief, physiography, and drainage

The highest point in Johnson County is about 1,002
feet above sea level on a high ridge west of Peoga. The
lowest point is about 635 feet above sea level in the
northeastern part of the county where the East Fork
of White River leaves Johnson County and enters
Morgan County. In the southwestern part of the coun-
ty, the maximum relief is about 367 feet and the maxi-
mum local relief is 225 feet.

The county lies within three distinct physiographic
regions. The Tipton Till Plain, which includes more
than three-fourths of the county, is mostly nearly level
to moderately sloping modified ground moraine, and
geveral terminal moraines, knolls, and kames rise tens
of feet above the adjacent ground level.

The Scottsburg Lowland, in the eastern part of the
county, is mostly nearly level to gently sloping terraces
and outwash plains and nearly level river bottomland
along Sugar Creek and Blue River.,

The Norman Upland in the southwestern part of
the county is characterized by gently sloping to mod-
erately sloping, high, narrow ridgetops and strongly
sloping to very steep, deep, V-shaped valleys.

Two major drainage systems within the State drain
Johnson County. These are the East Fork and the West
Fork of the White River. A line drawn from just east
of Greenwood to Bargersville and south to a point
slightly east of Peoga divides the county into the twe
drainage areas,

Most of the area lying to the east is drained by Sugar
Creek and Youngs Creek and their tributaries, which
join the Blue River at Edinburg to form Driftwood
River. Driftwood River in turn joins Flatrock Creek
at Columbus, Bartholomew County, to form the East
Fork of White River. The southern part of Nineveh
Township is drained by small tributaries that flow
into Driftwood River in Bartholomew County.

The area lying to the west drains into the West
Fork of White River, which fiows through the extreme
northwestern part of the county. Stream dissection is
more complete in the western and southwestern parts
than elsewhere,

Water supply

Wells supply most of the water for industry and
homes in Johnson County. The best sources of water
are the areas underlain by gravelly sand and sand
along White River and Blue River, Sugar Creek, and
the lower reaches of Hurricane Creek and Youngs
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TABLE 13.—Physical and chemical

[Tests performed in the Purdue University Laboratory and the Purdue Plant and

Particle size distribution of <2 mm fraction
Depth
Boil name and Report from Very Very

location no. surface coarse Coarse Mediutn Fine fine Total Clay

sand sand sand sand sand sand Silt less than

(2 to (1 to (0.5 to (0.25 to {0.1 to (0.05 to | 0.002 mm)

1 mm) 0.5 mm) | 0.25 mm) [ 0.1 mm) [ 0.05 mm) 0.002 mm)

Inches Percent Percent Percent Percent Percent Percent Pereent Percent
Crosby silt loam: 71-3-1 0-8 1.5 2.5 7.7 13.0 7.8 325 55.8 11.7
NWli NELf sec. 21, 71-3-2 813 1.7 3.0 8.1 12.9 7.6 33.3 56.0 10.7
T.13N.,R. 4 E. 71-3-3 13-19 1.0 1.6 2.3 8.7 5.9 225 48.8 28.7
(Modal) 71-3-4 19-30 1.0 1.4 3.8 6.5 4.6 17.3 43.4 39.3
71-3-5 30-38 2.2 3.1 9.1 16.1 10.6 41.1 34.7 24,2
71-3-46 3860 3.8 5.0 10.3 16.3 10.9 46.3 39.9 13.8
NW NElg sec. 31, 71-4-1 0-8 1.1 3.5 10.9 19.1 10.6 45.2 47.0 7.8
T,12N.,,R.5 5. 71-4-2 8§-12 1.5 3.5 11.5 18.6 10.7 45.8 44.1 9.1
(Coarser textured 71-4-3 12-17 1.6 2.4 7.8 13.6 8.4 33.8 45.6 20.6
than modal) 71-4-4 17-29 .6 2.1 7.2 13.3 8.5 3.7 37.1 31.2
71-4-5 29-34 2.3 3.0 10.0 17.6 121 45.0 29.5 25.5
71-46 34-60 4.0 6.2 11.6 18.7 11.8 52.3 36.3 11.4
Fox loam: NElf 73—6-1 0-8 1.5 5.5 21.6 0.8 6.3 44,7 399 15.4
NW1 sec. 29, T. 73-6-2 8-15 2.0 5.3 21.1 9.5 6.6 44.5 36.1 19.4
11 N,R 5E. 736 15-22 3.3 6.8 23.6 9.3 4.6 47.6 25.1 27.3
(Modal) 7364 22-27 6.3 10.5 30.1 11.0 3.0 60.9 12.0 27.1
73-6-5 27-34 12.5 18.3 24.8 6.8 2.3 64.7 10.3 25.0
7366 34-39 10.0 26.5 28.3 11.0 4.3 80.1 16.5 3.4
7367 39-60 1.0 5.0 56.4 26.0 3.8 92.2 6.4 1.4
Rensselaer silty clay 71-2-1 0-8 2.7 32 3.1 3.4 3.6 16.0 52.3 31.7
loam: NEf NW1f 71-2-2 8-14 2.4 5.5 4.2 4.0 2.6 18.7 45.8 35.5
sec. 30, T. 13 N, 71-2-3 14-25 2.8 5.2 4.0 3.3 1.9 i7.2 44.7 38.1
R. 5 E. (Modal) 71-2-4 25-36 1.6 3.2 3.0 3.6 2.0 13.4 57.9 287
71-2-5 3642 5.5 10.7 7.8 9.4 6.1 30.5 43.5 17.0
71-2-6 42-47 5.8 20.7 19.9 0.6 6.6 62.6 28.2 9.2
71-2-7 4760 6.3 20,2 27.0 7.8 5.5 66.8 25.7 7.5
NWly NElf sec. 15, 71-1-1 0-8 1.4 3.5 13.3 13.7 5.2 37.1 49.2 13.7
T.13 N, R. 5 E. 71-1-2 8-14 2.4 3.3 15.1 16.3 5.0 42.1 40.9 17.0
(Coarser textured 71-1-3 14-20 1.4 3.1 14.2 14.6 4.8 38.1 40.6 21.3
than modal) T1-1-4 20-32 1.2 2.0 11.2 10.9 3.3 28.6 41.2 30.2
71-1-5 3241 ¥ 2.4 13.2 13.3 4.2 33.6 38.2 28.2
71-1-6 4149 1.3 3.5 22.3 17.1 4.2 48.4 29.6 22.0
71-1-7 49-60 14.5 19.6 22.0 16.7 4.8 77.6 16.7 5.7
Ross loam: NELf T3-5-1 0-8 1.5 5.3 19.6 11.5 7.8 45.7 34.7 19.6
NWi{ sec. 14, T. 73-5-2 8-15 1.5 4.5 19.8 11.8 7.0 44.6 32.6 22.8
12N, R. 51 73-5-3 15-22 2.3 5.8 24.4 12.0 5.3 498 30.4 19.8
{Modal} 73-5-4 22-36 1.5 6.5 27.6 13.0 5.6 54.2 24.3 21.5
73-6-5 36-49 1.5 4.0 26.8 15.2 6.0 53.5 24.6 21.9
73-5-6 49-60 6.7 i2.3 26.8 11.3 8.3 65.4 24.5 10.1
Sleeth loam: SElf 73-7-1 0-8 5.5 11.8 20.6 6.5 2.8 47.2 41.4 114
SW1lf sec. 13, T. 73-7-2 8-14 2.3 5.5 17.6 6.0 2.1 33.5 43.1 23.4
i2N, R. 4 E 73-7-3 14-18 3.0 5.8 17.1 6.0 2.6 34.5 36.3 20.2
{finer textured 73-7-4 18-28 2.5 5.3 23.9 10.5 2.6 44.8 23.8 314
than modal) 73-7-5 28-36 2.7 8.7 47.4 12,5 2.6 73.9 8.9 17.2
73-7-6 36-44 4.4 13.3 38.7 10.0 2.7 69.1 9.1 21.8
73-7-7 44-60 1.6 14.6 52.8 12.0 3.2 84.0 12.0 4.0

Creek. Wells for the city of Franklin are in terraces
and bottom lands along Hurriecane Creek and Youngs
Creck about a mile from the city; wells for Greenwood
are in terraces about five miles west of the city; and
wells for Edinburg are in terraces within the city
limits.

The amount of water available to wells depends on

the type of geologic formation in the area. Some wells
in the county yield more than 2,000 gallons of water
per minute. Wells in about the western one-third of
the county are the least productive; with few excep-
tions these are ‘“seep wells.” In this area, more and
more pends are being dug to supplement the water

supply.
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properties of selected soils
Soil Analysis Laboratory. The symbol > means more than; < means less than]

Reaction Extractable
2 mm-
>3 in 44 in
{volume (weighed Textural class (1:1 (1:1 Organic
of whole percentage soil- s0il-KC1 Phosphorus Potassium carbon
goil) of water) solution)
<34 in
fraction)
Pounds Pounds
Percent Percent pH pH per aere per acre Percent
Silt loam . 5.8 97 240
| SiltToam ... 5.6 ) 165
{ Clayloam.. ... 5.3 8 135
{4 Silty clay loam.. 6.1 2 225
[4720's | 7.0 2 150
Loam..... 8.0 2 80
Loam 5.8 27
Loam 5.5 18
Loam 5.9 4
Clay loam 6.5 3
| Loam 6.9 2
Bandy loam ..o 8.1 1
______________________________ 35 | Loam. .. . 6.7 15
.............................. 1556 | Loam_ . . .. 6.7 13
4.2 21.6 | Sandy clay loam .. ... 6.6 18
8.7 16,9 | Gravelly sandy clay loam......... 6.8 40
17.4 28.7 | Gravelly sandy clay loam. 6.9 37
7.7 26.1 Gravelly loamy sand... 8.2 11
.............................. 23 | Sand.. 8.5 4
16 Silty clay loam...._._.___ R 8.1 123
8 Silty clay loam.. 7.4 23
____________________________ Silty elay loam.. 7.6 10
10 Silty elay loam. 7.7 12
......................... Losam. . . .. . 7.7 17
10 Sandy loam. ... .. .o e 8.1 #
14 Sandy loam........ ... 8.2 24
Loam.. ... .o 7.3 168
....| Loam.... 7.1 24
el Loam....... 7.1 8
—{ Clay loam... 7.0 6
.} Clay loam... 7.0 11
| Loam. ... 7.3 18
B Loamy sand.......ccoooieinns 72 28
1.0 | Loam. ... e 7.4 |. 36
1.4 | Loam 7.5 10
4.3 Loam .. ... 7.4 5
3.1 Sandy clay loam.. 7.4 4
.7 | Sandy clay loam.. 7.4 2
156 | Sandy loam. ... 7.9 10
59 | Loam. 72 75
4.2 | Loam. ... 6.9 | 13
11.7 | Clay loam... ... 5.4 6.4 i1
9.4 ; Clay loam {(sandy clay loam) 5.2 6.2 9
89 | Sandyloam. . . ... 5.7 6.8 9
2.0 9.1 | Sandy clay loam._. - 6.3 7.2 8
1.7 | Loamysand. ... 8.2 11
Climate® ical air masses from the south bring changes in climate

. . ] within days and account for the variability of the
Johnson County has a humid continental climate. geagons.

It is on the fringe of the area influenced by the Great During the growing season, rainfall is generally
Lakes. Cool Canadian air masses alternating with trop- adequate for diversified farming. In midsummer, how-

'LAWRENCE A, SCHAAL, state climatologist, Department of €VEl, evaporati_on from soils exceeds rainfall for brief
Agronomy, Purdue University. periods, affecting lawns, pastures, and crops. )
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TABLE 14.—Classification of the soils

Soil series Family or higher taxonomic class

Brookston ... _......| Fine-loamy, mixed, mesic Typic Argiaquolls.

Crosby ... i Fine, mixed, mesic Aeric Ochraqualfs.

Eel ... ... Fine-loamy, mixed, nonacid, mesic Aquic
Udifluvents. .

Fincastle......_..___._.| Fine-silty, mixed, mesic Aeric Ochraqualfs,

Fox . ._._______| Fineloamy over sandy or sandy-skeletal,

mixed, mesic Typic Hapludalfs,
Genesee . ... Fine-loamy, mixed, nonacid; mesic Typic
Udifluvents,

Hemnepin.... ........| Fine-loamy, mixed, mesic Typic Eutrochrepts.
Hickory ... Fine-loamy, mixed, mesie Typic Hapludalfs.
Miami.. -....| Fine-loamy, mixed, mesic Typic Hapludalfs.
Muren ... Fine-silty, mixed, mesic Aquic Hapludalfs.
Muskingum............. Fine-loamy, mixed, mesic Typie Dystrochrepts.
Nineveh ... .| Fine-loamy over sandy or sandy-skeletal,
mixed, mesic Typic Argiudolls,
Ockley .| Fine-loamy, mixed, mesic Typic Hapludalfs,
Palms .. .| Loamy, mixed, euie, mesic Terric Medisaprists.
Parke .| Fine-silty, mixed, mesic Ultic Hapludalfs.
Rensselaer. .—..| Fine-loamy, mixed, mesic Typic Argiaquolls,
Ross....._. Fine-loamy, mixed, mesic Cumulic Hapkudolls.
Shoals. ... -t Fine-loamy, mixed, nonacid, mesic Aerie
Fluvaquents.
Sleeth... . ... Fine-loamy, mixed, mesic Aeric Ochraqualfs.
Sloan_.............._... .| Fine-loamy, mixed, mesic Fluvaquentie
Haplaquolls.
Wellston......._......| Fine-silty, mixed, mesie Ultic Hapludalfs.
Westland... ....] Fine-loamy, mixed, mesic Typie Argiaquolls.
Whitaker .___.____ Fine-loamy, mixed, mesic Aeric Ochraqualfs.

Weather changes every few days as a result of
passing weather fronts and associated centers of low
and high air pressure. In general, a high brings lower
temperatures, lower humidity, and sunny days. An
approaching low brings increasing temperatures, in-
creasing southerly winds, higher humidity, and rain or
showers. This activity is greatest in the winter and
gpring and least late in summer and early in fall.
Arctic air masses cover the county during much of the
winter; air masses out of the tropics prevail in the
summer.

Temperature data were recorded at the National
Weather Service Cooperative Station at Franklin and
are considered representative for Johnson County.

Temperatures over a 27-year period ranged from —17°
to 104° F. About 32 days per year have temperatures
of 90° or higher, and on 23 days a year the tempera-
ture does not rise above 32°. Probable dates for the
last freezing temperature in spring and the first freez-
ing temperature in fall are given in[table 15. |
Average annual precipitation is rather evenly dis-
tributed throughout a year; however, spring and early
summer rainfall generally exceeds winter precipita-
tion. The spring rains can generally be relied upon to
provide nearly all of the soil moisture required for an
excellent summer growing season. Sometimes wet fields
in the spring delay planting. The least precipitation
usually falls in one of the winter months. Temperature

ipitation data for the county are given in
table 16.

A study of rainfall in the area shows that over a
period of 100 years there are 4 occurrences of 2.5
inches of rainfall in 1 hour, 4.0 inches in 6 hours, and
4.7 inches in 12 hours. In the same period there are
10 occurrences of 2.1 inches of rainfall in 1 hour, 3.4
inches in 6 hours, and 3.8 inches of rainfall in 1 hour,
2.8 inches in 6 hours, and 3.1 inches in 12 hours.

Snowfall averages 18 inches a year. The months of
December through April each receives an average of
4 inches of snow. In 1961, 19 inches of snow fell in
February. In a 27-year period the most snow that fell
in one day was 9.5 inches on March 1, 1963. Snow is
usually welcomed by farmers because it protects winter
grain from the severe cold which invariably follows.

Cloud observations at Indianapolis, which are rep-
resentative for Johnson County, show that 172 days a
year are cloudy and 91 days are clear. The sun shines
for 59 percent of the daylight hours. Sunshine ranges
from 40 percent of the amount possible in December
to 72 percent in August.

Relative humidity at noon averages about 58 percent
in the summer and 68 percent in the winter. On most
nights relative humidity increases to the 90’s, and is
associated with frequent dew or frost.

Winds are most frequently from the southwest, how-
ever, in a couple of winter months the dominant direc-
tion is from the northwest. The average windspeed is
7 miles per hour in September and ranges to 11 miles

TABLE 15.—Probabilities of last freezing temperatures in spring and first in fall
[All data from Franklin in Johnson County]

Dates for given probability and temperature

Probability
16° F 20° F 24° F 28° F 32°F
or lower or lower ar lower or lower or lower

Spring: . . .

1yearin 10laterthan. .. ... March25 April 7 April 17 April 27 May 15

2 years in 10 later than. ...| March 18 April 1 April 12 April 23 May 10

5 years in 10 later than. ...} March6 Mareh 20 April 1 April 15 April 28
Fall:

1 yeur in 10 earbier than.. .| November 12 October 20 Qetober 23 October 10 September 28

2 years in 10 earlier than . . .....| November 1R November 4 Octaber 27 Oetober 15 October 2

5 yearsin 10 earlter than ... ... ...._..| December 1 November 15 November 3 Oectober 27 October 11




TABLE 16.—Temperature and precipitation data
[All data from Franklin, Indiana, elevation 740 feet. Statistics cover the period 1937-1970]

Precipitation

Average depth
of snow on
days with

snow cover of

1 inch or more
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monthly
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Average
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*Average annual lowest minimum.

'Average annual highest maximum.

per hour in winter and early in spring at 20 feet above
the ground. Damaging winds may originate from thun-
derstorms or tornadoes. In a 53-year period 8 torna-
does were reported. Thunderstorms occur on about 44
days a year.

Weather during the growing season in Johnson
County is generally favorable to agriculture.

Transportation

Johnson County is served by road, rail, and air.
Interstate Highway 65 and U.8. Highway 81 cross the
county from north to south. State Roads 37, 44, 135,
144, and 252 cross the county, and there are also about
560 miles of county roads. More than 500 miles of
these county roads are black topped. Two railroads,
the Illinois Central and the Penn Central, traverse the
county, and three bus lines also serve the county. Two
light plane airports are in the county; one in the north
part on the east edge of the city of Greenwood, and
the other about 4 miles south of the city of Franklin.
The Indianapolis airport is about 25 miles from Frank-
lin.

Trends in population and land use

The total population of Johnson County was more
than 61,000 in 1970. Population has grown steadily,
with the biggest gains between 1950 and 1970. Town-
ships adjacent to Marion County are experiencing the
greatest gain in population and the most drastic
changes in land use.

The number of farms has decreased sharply in
recent years; total acreage in farms has also decreased
but not as sharply. The average farm size has in-
creased.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on land
by streams.
Association, soil. A group of soils geographically associated in
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a characteristic repeating pattern and defined and delineated
as a single mapping unit.

Available water capacity (available moisture capacity). The
capacity of soils to hold water available for use by most
plants. It is commonly defined as the difference between
the amount of soil water at field moisture eapacity and the
amount at wilting point. It is commonly expressed as inches
of water per inch of soil. The capaecity, in inches, in a 60-
inch profile or to a limiting layer iz expressed as—

Very low . ___. 0tod
Low .o L S . 5 71 Y
Moderate . . N 6to9
High .. __. More than 9

Bedrock. The solid rock that underlies the soil and other uncon-
solidated material or that is exposed at the surface.

Caleareous soil. A soil containing enough caleium carhonate
(commonly with magnesium carbonate) to effervesce (fizz)
visibly when treated with eold, dilute hydrochloric acid. A
soil having measurable amounts of calcium carbonate or
magnesium carbonate,

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand,
and less than 40 percent silt.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and ecolors consisting of concentrated compounds or cemented
soil grains. The composite of most concretions is unlike that
of the surrounding seil. Caleium carbonate and iron oxide
are common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose—Noncoherent when dry or moist; does not hold to-
gether in a mass,

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly
noticesble.,

Plagtic—When wet, readily defermed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to
stretch somewhat and pull apart rather than to pull free
from other material.

Hurd—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger,

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing crops in
strips that follow the contour. Strips of grass or close-
growing erops are alternated with strips of clean-tilled crops
or summer fallow,

Cover crop. A close-growing crop grown primarily to improve
and protect the soil between periods of regular crop produc-
tion, or a crop grown hetween trees and vines in orchards
and vineyards.

Diversion (or diversion terrace). A ridge of earth, generally a
terrace, built to protect downslope areas by diverting runoff
from its natural course.

Drainage class (natural)., Refers to the frequency and duration
of periods of saturation or partial saturation during seil
formation, as opposed to altered drainage, which is commonly
the result of artificial drainage or irrigation but may be
cauged by the sudden deepening of channels or the blocking
of drainage outlets. Seven classes of natural soil drainage
are recognized:

Excessively drained—Water is removed from the soil Very
rapidly. Excessively drained soils are commonly wvery
coarse textured, rocky, or shallow. Some are steep. All are
free of the mottling related to wetness.

Somewhat excessively drained—Water is removed from the
soil rapidly. Many somewhat excessively drained soils are
sandy and rapidly pervious. Some are shallow. Some are

so steep that much of the water they receive is lost as
runoff. All are free of the mottling related to wetness.

Well drained.—Water is removed from the soil readily, but not
rapidly. It is available to plants throughout most of the
growing season, and wetness does not inhibit growth of
reots for significant periods during most growing seasons.
Well drained soils are commonly medium textured. They
are mainly free of mottling.

Moderately well drained.—Water is removed from the soil some-
what slowly during some periods. Moderately well drained
soils are wet for only a short time during the growing
season, but periodically for long enough that most meso-
phytic crops are affected. They commonly have a slowly
pervious layer within or directly below the solum, or
periodically receive high rainfall, or both.

Somewhat poorly drained—Water is removed slowly encugh
that the soil is wet for significant periods during the
growing season. Wetness markedly restricts the growth
of mesophytic erops unless artificial drainage is provided.
Somewhat poorly drained soils commeonly have a slowly
pervious layer, a high water table, additional water from
sltiepage, nearly eontinuous rainfall, or a combination of
these.

Poorly drained—Water is removed so slowly that the soil is
saturated periodically during the growing season or re-
mains wet for long periods. Free water is commonly at
or near the surface for long enough during the growing
season that most mescphytic crops cannot be grown unless
the soil is artificially drained. The soil is not continuonsly
saturated in layers directly below plow depth. Poor drain-
age results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained—Water is removed from the soil so
slowly that free water remains at or on the surface dur-
ing most of the growing season. Unless the soil is arti-
ficially drained, most mesophytic crops cannot be grown.
Very poorly drained soils are commonly level or depressed
and are frequently ponded. Yet, where rainfall is high
and nearly centinuous, they can have moderate or high
slope gradients, as for example in “hillpeats” and “cli-
matic moors.”

Erosion. The wearing away of the land surface by running
water, wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic), Erosion caused by geologic processes act-
ing over long geologic periods and resnlting in the
wearing away of mountains and the building up of such
landscape features as flood plains and coastal plains.
Synonym: natural erosion.

Erogion. (accelerated). Erosion much more rapid than geo-
logic erosion, mainly as a result of the activities of man
or other animals or of a ecatastrophe in nature, for ex-
ample, fire, that exposes a bare surface.

Esker (geology). A narrow, winding ridge of stratified gravelly
and sandy drift deposited by a stream flowing in a tunnel
beneath a glacier.

Fertility, soil. The quality that enables a soil to provide plant
nutrients, in adequate amounts and in proper balance, for
the growth of specified plants when light, moisture, tem-
perature, tilth, and other growth factors are favorable.

Flooding. The temporary covering of soil with water from over-
flowing streams, runoff from adjacent slopes, and tides.
Frequency, duration, and probable dates of cecurrence are
estimated. Frequeney is expressed as none, rare, oceasional,
and frequent. None means that flooding is not probable;
rare that it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average of once
or less in 2 years; and frequent that it occurs on an average
of more than onee in 2 years. Duration is expressed as very
brief if less than 2 days, brief if 2 to 7 days, and long if
more than 7 days. Probable dates are expressed in months:
November-May, for example, means that flooding ean occur
during the period November through May. Water standing
for short periods after rains or after snow melts is not
considered flooding, nor is water in swamps and marshes.
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Frost action. Freezing and thawing of soil moisture. Frost action
can damage structures and plant roots,

Glacial drift (geology). Pulverized and other rock material
transported by glacial ice and then deposited by streams
flowing from glaciers.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, having distinet characteristics produced by soil-form-
ing processes. The major horizons of mineral soil are as
follows:

O horizen.—An organic layer, fresh and decaying plant resi-
due, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or
near the surface, in which an accumulation of humified
organic matter is mixed with the mineral material, Also,
a plowed surface horizon most of which was originally
part of a B horizon.

A2 horizon—A mineral horizon, mainly a residual concen-
tration of sand and silt high in content of resistant min-
erals as a result of the loss of silicate clay, iron, alumi-
num, or a combination of these.

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying
A to the underlying C horizon, The B horizon also has
distinctive characteristics caused (1) by accumulation of
clay, sesquioxides, humus, or a combination of these; {2)
by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a
combination of these. The combined A and B horizons are
generally called the solum, or true soil. If a soil lacks a
B horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer excluding indurated
bedrock, that is little affected by soil-forming processes
and does not have the properties typical of the A or B
horizon. The material of a C horizon may be either like or
unlike that from which the solum is presumed to have
formed. If the material is known to differ from that in
the solum the Roman numeral IT preceeds the letter C.

R layer—Consolidated rock beneath the soil. The rock com-
monly underlies a C horizon, but can be directly below
an A or a B horizon.

Immature soil. A goil with indistinct or only slightly developed
horizons because of the relatively short time it has been
subjected to the various soil-forming processes. A soil that
has not reached equilibrium with its environment.

Kame (geology). An irregular, short ridge or hill of stratified
glacial drift.

Leaching. The removal of soluble material from soil or other
material by percolating water.

Loess. Fine grained material, dominantly of silt-sized particles,
deposited by wind

Low strength, Inadequate strength for supporting loads.

Moraine (geology). An accumulation of earth, stones, and other
debris deposited by a glacier. Types are terminal, lateral,
medial, and ground,

Morphology, soil. The physical makeup of the soil, including
the texture, structure, porosity, consistence, color, and
other physical, mineral, and biological properties of the
various horizons, and the thickness and arrangement of
those horizons in the soil profile.

Moutling, soil. Irregular spots of different colors that vary in
number and size. Mottling generally indicates poor aeration
and impeded drainage, Descriptive terms are as follows:
abundance—few, common, and many; size—fine, medium,
and coarse; and contrast—faint, distinet, and prominent.
The size measurements are of the diameter along the great-
est dimension. Fine indicates less than 5 millimeters (about
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to
9.6hi;1ch); and coarse, more than 15 millimeters (about 0.6
inch).

Muck. Dark colored, finely divided, well decomposed organic
soil material mixed with mineral soil material. The content
of organic matter is more than 200 percent.

Munsell notation, A designation of color by degrees of the three
single variables—hue, value, and chroma. For example, a
notation of 10YR 6/4 is a color of 10YR hue, value of 6,
and chroma of 4.

Parent material. The great variety of unconsolidated organic and
mineral material in which seil forms. Consolidated bedrock
is not yet parent material by this concept, .

Percs slowly., The slow movement of water through the soil
adversely affecting the specified use. .

Permeability. The quality that enables the soil to transmit water
or air, measured as the number of inches per hour that
water moves through the soil. Terms describing permeability
are very slow (less than 0.06 inch), slow (0.06 to 0.20 inch),
moderately slow (0.2 to 0.6 inch), moderate (0.6 to 2.0
inches), moderately rapid (2.0 to 6.0), rapid (6.0 to 20
inches}, and very rapid (more than 20 inches).

Phase, soil. A subdivision of a soil series or other unit in the soil
classification system based on differences in the seoil that
affect its management. A so0il series, for example, may be
divided into phases on the bases of differences in slope,
stoniness, thickness, or some other characteristic that affects
management. These differences are too small to justify
separate series.

Profile, soil. A vertical section of the soil extending through all
its horizong and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a =oil, ex-
pressed in pH values. A soil that tesis to pH 7.0 is described
precisely neutral in reaction because it is neither acid nor
alkaline, The degree of acidity or alkalinity is expressed as—

Extremely acid . Below 4.5 Neutral _____ 6.6to 7.3
Very strongly acid 4.5 to 5.0 Mildly alkaline __.__._. T.4t07.8
Strongly aeid _____ 5.1to 5.5 Moderately alkaline 7.9 to 8.4
Medium acid __...__5. 0 Stirongly alkaline _85t09.0
Slightly aecid _____._ 5 Very strongly

alkaline _ _____ 9.1 and higher

Relief, The elevations or inequalities of a land surface, con-
sidered collectively.

Runoff. The precipitation discharged in stream channels from
a drainage area. The water that flows off the land surface
without sinking in is called surface runoff'; that which enters
the ground before reaching surface stream is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments
from 0.05 millimeter to 2.0 millimeters in diameter. Most
sand grains consist of quartz. As a soil textural class, a
soil that is 856 percent or more sand and not more than 10
percent clay.

Seepage. The rapid movement of water through the soil, Seep-

) age adversely affects the specified use.

Series, soil. A group of soils, formed from a particular type of
parent material, having horizons that, except for the tex-
ture of the A or surface horizon, are similar in all profiie
characteristics and in arrangement in the soil profile, Among
these characteristics are color, texture, structure, reaction,
consistence, and mineralogical and chemical composition,

Shrink-swell. The shrinking of soil when dry and the swelling
when wet, Shrinking and swelling can damage roads, dams,
building feundations, and other structures. It can alse
damage plant roots,

Silt. As a soil separate, individual mineral particles that range
in diameter from the upper limit of clay (0.002 millimeter)
to the lower limit of very fine sand (0.05 millimeter}. Az
a soil textural class, soil that is 80 percent or more silt and
less than 12 pereent clay.

Soil. A natural, three-dimensional body at the earth's surface
that is capable of supporting plants and has properties re-
sulting from the integrated effect of climate and living
matter acting on earthy parent material, as conditioned by
relief over periods of time.

Soil separates, Mineral particles less than 2 millimeters in
equivalent diameter and ranging between specified size
limits, The names and sizes of separates recognized in the
United States are as follows: very coarse sand (2.0 milli-
meters to 1.0 millimeter); coarse sand (1.0 to 0.5 milli-
meter); medium sand (0.5 to 0.25 millimeter); fine sand
(0.26 to 0.10 millimeter); very fine sand (0.10 to 0.05
millimeter) ; silt (0.005 to 0.002 millimeter) ; and clay (less
than 0.002 millimeter).

Solum. The upper part of a soil profile, above the C horizon,
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in which the processes of soil formation are active. The
solum in mature soil consists of the A and B horizons. Gen-
erally, the characteristics of the material in these horizons
are unlike those of the underlying material, The living
roots and other plant and animal life characteristics of the
soil are largely confined to the solum.

Stripcropping. Growing crops in a systematic arrangement of
strips or bands which provide vegetative barriers to wind
and water erosion.

Structure, soil. The arrangement of primary soil particles into
compound particles or aggregateg that are separated from
adjoining aggregates. The principal forms of soil structure
are—platy (laminated), prismatic (vertical axis of aggre-
gates longer than horizontal), columnar prisms with rounded
tops), blocky (angular or subangular), and granular. Strue-
tureless soils are either single grained (each grain by itself,
as in dune sand} or massive (the particles adhering without
any regular cleavage, as in many hardpans).

Subsoil, Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. The part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, ranging in depth from 4 to 10
inches (10 to 25 centimeters). Frequently designated as
the “plow layer,” or the “Ap horizon.”

Terrace. An embankment, or ridge, constructed across sloping
s0ils on the contour or at a slight angle to the contour. The
terrace intercepts surface runoff so that it can soak into
the soil or flow slowly to a prepared outlet without harm. A
terrace in a field is generally built so that the field can be
farmed. A terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace {geologic). An old alluvial plain, ordinarily flat or undu-
lating, bordering a river, a lake, or the sea. A stream ter-
race is frequently called a second bottom, in contrast with
a flood plain, and is seldom subject to overflow. A marine
terrace, generally wide, was deposited by the sea,

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
loamy sand, sandy loam, loam, silt, silt loam, sandy clay
loam, clay loam, silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam classes may be
;.‘iurt}}er divided by specifying “coarse,” “fine,” or “very

ne.

Tilth, soil. The condition of the soil, especially the scil structure,
as related to the growth of plants. Good tilth refers to
the friable state and is associated with high noncapillary
porosity and stable structure, A soil in poor tilth is non-
friable, hard, nonaggregated, and difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil material,
or one that responds to fertilization, ordinarily rich in
organic matter, used to topdress roadbanks, lawns, and
gardens.

Upland (geology). Land at a higher elevation, in general, than
the alluvial plain or stream terrace; land above the low-
lands along streams.

Water table. The upper limit of the seil or underlying rock
material that is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil.
An apparent water table is indicated by the level at which
water stands in an uncased borehole after adquate time is
allowed for adjustment in the surrounding soil.

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer
is penetrated, the water level rises in an uncased borehole,

Water 1able, perched. A water table standing above an unsatu-
rated zone, In places an upper, or perched, water table is
separated from a lower one by a dry zone.

Weathering. All physical and chemical changes produced in
rocks or other deposits at or near the earth’s surface by
atmospheric agents. These changes result in disintegration
and decomposition of the material.
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read the description of the mapping unit and the description of the
s0il series to which the mapping unit belongs.

Woodland
Capability suitability
unit subclass
Map

symbol Mapping unit Page Symhol Page Symbol
Br Brookston silty clay loam--=----------~~————— - -mm— e —— o 13 ITw-1 35 2w
Crh Crosby silt loam, 0 to 2 percent slopes-----=w-ro-m-acacoeaoooo— 14 ITTw-2 36 3w
CsB2  Crosby-Miami silt loams, 2 to 4 percent slopes, eroded---------- 14 ITe-12 34 -~

CTOSDY PATt--~ - mm s r o m oo e Rt - 3w

Miami part----------— - e mm e e -- ————— -- lo
Ee Fel silt lo@mer=r-=w-ro oo s o e e e ma—a—ume—— oo 15 I-2 34 lo
FnA Fincastle silt loam, 0 to 3 percent slopes------------=cum--—--- 15 TIw-2 36 Iw
FoA Fox loam, 0 to 2 percent slopesS----—----vw--—--—--omomommom oo 16 IIs-1 35 lo
FoB2  Fox loam, 2 to 6 percent slopes, eroded------------r---comwon-—- 17 [TTe-9 37 lo
FxC2  Fox complex, 6 toc 12 percent slopes, eroded---------=--------uv- 17 ITIe-9 37 1o
Ge Genesee lOAM-—-—-- - - - - e m— e e m —m - 18 I-2 34 : lo
HeF Hennepin loam, 25 to 50 percent slopes-—--mww—==---e-oommooooooooo 18 VIiIe-2 38° 1r
HkD2 Hickory silt loam, 12 to 18 percent slopes, eroded-------------- 19 IVe-1 37 lo
HkF Hickory silt loam, 18 to 40 percent slopes---------------------- 19 VIie-1 37 1r
MnB2 Miami silt loam, 2 to 6 percent slopes, eroded--------v--r---m-- 20 Ile-1 34 lo
MnC2 Miami silt loam, 6 to 12 percent slopes, eroded--------------«-= 20 Iile-1 36 1o
MnD2 Miami silt loam, 12 to 18 percent slopes, eroded---------------- 20 IVe-1 37 1o
MnE Miami silt loam, 18 to 25 percent slopes, eroded---------------- 21 Vie-1 37 ir
MtB3  Miami clay loam, 2 to 6 percent slopes, severely eroded--------- 21 IITe-1 36 lc
MtC3 Miami clay loam, 6 to 12 percent slopes, severely eroded-------- 21 IVe-1 37 1c
MtD3  Miami clay loam, 12 to 18 percent slopes, severely eroded------- 21 VIie-1 37 ic
Mud Muren silt loam, 0 to 3 percent SlopeS------——-------—wran--———— 22 I-1 33 lo
MxG Muskingum silt loam, 25 to 50 percent slopes------—---—---------- 23 “Vile-2 38 3f
NnA Nineveh loam, 0 to 2 percent slopes-----------=-—-==-—r-=-——---— 24 1Is-1 35 lo
Qch Ockley loam, 0 to 2 percent SlopesS---------—-—--===—--———-—-uwcoa- 24 I-1 33 lo
OcB2  QOckley leam, 2 to 6 percent slopes, eroded--------—---—-wwmo---- 24 Ile-3 34 lo
Pa Palms MUCK-—=—mmmmmmmm o e m e Mmoo 25 ITw-10 36 4w
PkB2 Parke silt loam, 2 tao 6 percent slopes, eroded---------------—--- 26 ITe-1 34 le
PkC2  Parke silt loam, & to 12 percent slopes, eroded----------------- 26 IITe-1 36 lo
Re Rensselaer 511ty clay JO@M---—-cmmocommm oo e e - 27 IIw-1 35 2w
Rs ROSS JO@M----——rmm—mmmme i mmm o e e emm— 27 I-2 34 lo
5h $hoals 511t LOaAM--—-m-me- oo o eemmt e - 28 TIw-7 36 2w
Sk Sleeth loAM=re--—-- s e e e m e m e 29 [Tw-2 36 3w
5n Sloan clay loaM--—rw---mmmm e smua o — oo 30 ITTw-9 37 2w
wdcz Wellston silt loam, & to 12 percent slopes, eroded------v-vr-—--- 30 IIlle-3 36 k1)
We Westland clay I08M-- - oo oo oo e e e 31 IIw-1 35 2w
Wh Whitaker 531t loam-------==-—m-—e e s e — e m - 32 ITw-2 36 3w
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This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
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orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
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